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APPENDIX E 

SUMMARY OF INEL WASTE RELEASES OR DISPOSAL, WASTE 

SYSTEMS IMPROVEMENTS DURING 1975 AND 1976, 

AND PROJECTIONS OF FUTURE WASTE AND M O R  

EXPANSION PROJECTS 

T h i s  appendix (Section 1) prov ides  a d e t a i l e d  t ah l a r  s~rrrma.rp of 
r a d i o a c t i v e  and nonradioact ive e f f l u e n t  releases t o  t h e  atmosphere and t o  
t h e  ground during 1975 and 1976. Disposal and/or s t o r a g e  of s o l i d  wastes 
is  included. 
Sect ion 2, which is a summary of results of t h e  ex tens ive  on- and o f f s i t e  
monitoring program conducted by the ERDA-TD Health Se rv ices  Laboratory. 
Sect ion 3 desc r ibes  b r i e f l y  the more s i g n i f i c a n t  improvements t o  waste 
management systems completed s i n c e  December 1974, while  Sect ion 4 d e a l s  
w i th  p ro jec t ed  improvements t o  waste management f a c i l i t i e s  i n  t h e  near  
f u t u r e .  Sect ion 5 desc r ibes  u l t i m a t e  d i sposa l  research programs. 
Sect ion 6 d i scusses  the p r o j e c t i o n s  of future wastes a t  TNEL and Section 7 
o u t l i n e s  t h e  major expansion p r o j e c t s .  

The env2romnental impact of the releases is discussed i n  

Radioactive and nonradioact ive w a s t e  releases were g e n e r a l l y - l e s s  
than those of 1974, t h e  environmental impacts of which were analyzed i n  
d e t a i l  i n  Sect ion 111 of t h e  statement.  
1976 releases from INEL ope ra t ions  w a s  n e g l i g i b l e .  
ments t o  waste management systems e i t h e r  completed o r  begun during 1975 
and 1976 required expenditures of approximately $7 m i l l i o n ,  n o t  including 
t h e  New Waste Calcining F a c i l i t y  a t  t h e  ICPP, which is p ro jec t ed  t o  cos t  
$65 mi l l i on .  
$10 mi l l i on .  

Environmental impact'of 1975 and 
S i g n i f i c a n t  improve- 

Current ly  planned improvements w i l l  t o t a l  more than 

1. Waste Releases/Disposal 

Table E-1 p re sen t s  a d e t a i l e d  summary of a i rbo rne  r a d i o a c t i v e  e f f lu -  
e n t  rt&;ea-91 INEL f a c i l i t y  (area) and radionucl ide during 1975 and 
1976 . The only two radionucl ides  r e l eased  i n  l a r g e  q u a n t i t i e s  
and of s i g n i f i c a n t  r a d i o l o g i c a l  h a l f - l i f e  (years)  are k r y p t o n 4 5  and 
hydrogen-3 ( t r i t i um) .  E s s e n t i a l l y  a l l  of these two radionucl ides  are 
r e l eased  during nuclear  f u e l  reprocessing and w a s t e  ca l c in ing  activit ies 
a t  ICPP. Although t h e  releases of strontium-90 and plutonium are small, 
t o t a l s  f o r  t h e s e  radionucl ides  ar2.shown because o f  t h e i r  high-biologi_cal 
s ign i f i cance .  

Table E-2 p r e s e n t s  a summary of l i q u i d  r a d i o a c t i v e  e f f l u e n t  releases 
by t h e  INEL f a c i l i t y  (area)  and radionucl ide during 1975 and 1976. The 
only two f a c i l i t i e s  con t r ibu t ing  s i g n i f i c a n t l y  t o  l i q u i d  releases are 
ICPP and TRA. As discussed i n  t h e  s ta tement ,  ICPP releases are d i r e c t l y  
t o  t h e  a q u i f e r  via a d i sposa l  w e l l  whi le  TRA l i q u i d  r a d i o a c t i v e  wastes are 
re l eased  t o  a s u r f a c e  leaching pond. Again, s t r o n t i m e 9 O  and plutonium 
t o t a l s  are shown because of t h e i r  b i o l o g i c a l  s ign i f i cance .  
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Table E-3 shows t h e  volurne and a c t i v i t y  of s o l i d  r ad ioac t ive  waste 
i n t e r r e d  a t  t h e  RWMC Subsurface Disposal Area inc lud ing  f a c i l i t y  of 
o r i g i n  during 19 75 and 19 76. 

Table E-4 presents  t h e  volume and a c t i v i t y  of s o l i d  r ad ioac t ive  
wastes disposed of  o r  s t o r e d  at  a l l  INEL s to rage /d i sposa l  areas during 
1975 and 1976. 

Table E-5 l ists  q u a n t i t i e s  of nonradioact ive was tes [E '2  by 
type disposed of o r  r e l eased  during 1975-1976. Since 1974, a l l  waste 
o i l s  and so lven t s  are shipped t o  TAN where they are mixed with f u e l  o i l  
and burned. P r i o r  t o  t h a t  t i m e ,  they w e r e  used f o r  dust c o n t r o l  on INEL 
and surrounding community roads. 

TABLE E-3 

SOLID RADIOACTIVE WASTES DISPOSAL AT INEL DURING 1975-1976 

F a c i l i t y  o f  Origin 

AN L 
A RA 
C FA 
ICPP 
NRF 
PB F 
PER ( fo rmer l y  SPERT) 
RFO (Rocky F l a t s )  
TAN 
TRA 
WMC 

To ta l s  

3) Volume (m 

1975 

343 
11 

402 
1,741 

270 
4 
0 

1,595 
120 

1,167 
39 

1976 

483 
7 

29 
1,815 

305 
16 

163 
2,131 
1,019 

242 
4 

5,693 6,214 

A c t i v i t y  (Cur ies) 

1975 1976 

122 
<1 
5 

7,634 
5,067 

<1 
0 
6 

37 
643 

<1 

425 
10 
<1 

1,107 
2,385 

<1 
<1 
2 

325 
21 4,300 

<1 

13,520 218,600 
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TABLE E-4 

SOLID R A D I O A C T I V E  WASTE DISPOSAL/STORAGE DURING 1975-1976 

Vol ume (m 3) A c t i v i t y  (Cur ies)  

Area 1975 1976 1975 1976 

RWMC Subsurface Disposal  5,693 6,214 13,520 21 8,600 

Transuranic Storage Area 3,895 32,580 1,098 11,050 

Intermedi ate-Level Transuranic 0 5 0 25 
Storage Faci  1 i ty  

ANL Radioactive Scrap and 4 3 91,560 61,510 

66 90 1,523,000 2,396,000 

0 0 0 0 

Waste F a c i l i t y  

ICPP Calcined Waste Storage 

SL-1 Bur ia l  Ground 
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TABLE E-5 

SUMMARY OF NONRADIOACTIVE WASTE DISPOSAL/RELEASE AT INEL 
(1975 and 1976) 

Type 

S a n i t a r y  (yd 3 ) Cal 
[ b l  Oil s-Solvents  (gal  Ions )  

Chemical 

Liquid ( l b )  

Surface 
Subsurface 

So l id  ( l b )  

Airborne (1 b )  

Cdl L 

P a r t i c u l a t e  

1975 

24,250 

8,617 

3,053,000 
1,550,000 

15  

580,600 
1,201,000 

103,000 

1976 

19,420 

6,000 

2,989,000 
1,508,000 

451 

[a] Includes i n d u s t r i a l  t r a s h ,  c a f e t e r i a  garbage, wood and s c r a p  
lumber, masonry and conc re t e ,  and scrap metal. 

[b] All waste o i l s  and so lven t s  a r e  used by TAN a s  fuel o i l .  

[c] Approximately 92% from ICPP c a l c i n e r  opera t ion .  

[d] From combustion o f  fuel o i l .  

572,500 
956 , 300 

69,500 
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2. Environmental Impact 

A s  i n  t h e  p a s t ,  t h e  e n v i r o n m n t a l  monitoring program [E-5,E-61 f o r  
INEL ahd v i c i n i t y  w a s  conducted by t h e  ERDA-ID Health Services  Laboratory. 

The results of t h e  var ious monitoring ac t iv i t ies  f o r  1975 and 1976 
ind ica t ed  t h a t  r a d i o a c t i v i t y  from INEL operat ions w a s  i nd i s t ingu i shab le  from 
worldwide f a l l o u t  and n a t u r a l  r a d i o a c t i v i t y  i n  t h e  region surrounding INEL. 
Radioactive materials and nonradioact ive compounds w e r e  discharged from 
INEL ope ra t ions ,  but concentrat ions and/or doses t o  o n s i t e  and o f f s i t e  
populat ions were of PO h e a l t h  s i g n i f i c a n c e .  Si te-contr ibuted r a d i o a c t i v i t y  
and nonradioact ive p o l l u t a n t  concentrat ions remained f a r  below S t a t e  of 
Idaho and f e d e r a l  gu ide l ines  f o r  s a f e  discharge t o  t h e  environment. 

Air, water, and s o i l  were monitored rou t ine ly  f o r  r a d i o a c t i v i t y  a t  a 
number of o n s i t e ,  per imeter ,  and d i s t a n t  l oca t ions .  Milk and wheat samples 
were a l s o  c o l l e c t e d  r o u t i n e l y  at both per imeter  and d i s t a n t  l oca t ions .  and 
t h e  samples were analyzed f o r  r a d i o a c t i v i t y .  P e n e t r a t i n g  r a d i a t i o n  exposure 
rates (cumulated from November 1974 t o  November 1975 and from November 1975 t o  
November 1976) were measured a t  community l o c a t i o n s  n e a r  t h e  s i t e  boundary 
as w e l l  as a t  several d i s t a n t  communities. No s ta t i s t ica l  d i f f e rences  were 
noted i n  p a r t i c u l a t e  b e t a  and s p e c i f i c  radionucl ide measurements i n  t h e  
a i r  a t  boundary and a t  d i s t a n t  sampling points .  No o f f s i t e  w e l l  water o r  
su r face  water samples contained gross a lpha,  gross b e t a ,  o r  t r i t i u m  a c t i v i t y  
above t h e  de t ec t ion  limits of t h e  analyses  (well  below the  app l i cab le  
h e a l t h  p ro tec t ion  guides). Analyses f o r  r a d i o a c t i v i t y  i n  su r face  s o i l  samples 
c o l l e c t e d  a t  INEL boundary and d i s t a n t  sampling loca t ions  i n d i c a t e  t h a t  
INEL-contributed a c t i v i t y  cannot be d i s t ingu i shed  from worldwide f a l l o u t  
a c t i v i t y .  Of 152 milk samples i n  1975 and 156 i n  1976, a t o t a l  of 16 samples 
showed concentrat ions of 1-131 s l i g h t l y  above t h e  de t ec t ion  l i m i t .  Seven 
of t h e s e  were a t t r i b u t a b l e  t o  worldwide f a l l o u t  a c t i v i t y ,  two t o  contamination 
of t h e  samples during c o l l e c t i o n  o r  a n a l y s i s ,  and seven t o  s ta t is t ical  
f luc tua t ions .  I n  gene ra l ,  concentrat ions of 1-131 i n  milk w e r e  lower i n  t h e  
Idaho F a l l s  area than i n  many o t h e r  areas of t h e  United S t a t e s .  The seven 
samples whose levels were a t t r i b u t a b l e  t o  worldwide f a l l o u t  w e r e  c o l l e c t e d  
during October 1976 following t h e  atmospheric nuc lea r  weapons test i n  t h e  
People 's  Republic of China. Strontium-90, de t ec t ed  i n  a few milk,  
wheat, and p o t a t o  samples during 1976, was  a l s o  a t t r i b u t e d  t o  worldwide f a l l -  
out. P e n e t r a t i n g  r a d i a t i o n  measurements a t  INEL boundary and d i s t a n t  
l o c a t i o n s  by t h e m l u m i n e s c e n t  dosimetry showed annual exposures n o t  sta- 
t i s t i c a l l y  d i f f e r e n t .  
a l l  of which r e s u l t e d  from n a t u r a l  background r a d i a t i o n .  

This amounted t o  115 m r e m  i n  1975 and 116 m r e m  i n  1976, 

Airborne e f f l u e n t  data  and a 1975 meteorologic model of t h e  s i t e  and 
v i c i n i t y  were used t o  c a l c u l a t e  t h a t  a maximum whole body dose of 0.67 m r e m  
from immersion i n  and i n h a l a t i o n  of a i rbo rne  r a d i o a c t i v i t y  could have been 
received by a hypo the t i ca l  i nd iv idua l  i f  he had l i v e d  continuously f o r  a year  
on t h e  southern boundary of t h e  site. 
n a t u r a l  background r a d i a t i o n  of about 165 m r e m  per yea r  i n  t h i s  area. 
t h i s  maximum whole body dose w a s  c a l c u l a t e d  t o  b e  0.19 mrem. 
compared t o  1975, w a s  due pr imari ly  t o  c a l c u l a t i o n  refinements,  no t  t o  

This hypo the t i ca l  dose is  0.4% of t h e  

The reduct ion,  
I n  1976, 
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decreased a i r b o r n e  e f f l u e n t  releases. Maximum population doses from INEL 
operat ions t o  t h e  approximately 93,000 persons r e s i d i n g  wi th in  a 50-mi radius  
of t h e  c e n t e r  of INEL operat ions w e r e  c a l c u l a t e d  t o  b e  about 3.3 man-rem i n  
1975 and 1.2 man-rem i n  1976. 
t h e  population dose from n a t u r a l  background r ad ia t ion .  

These hypo the t i ca l  doses are 0.01 t o  0.02% of 

P o t e n t i a l  dose t o  an ind iv idua l  from i n g e s t i o n  of meat of game animals w a s  
c a l c u l a t e d  t o  be less than 40 mrem/yr. 
conservat ive assumption t h a t  a person consumed a l l  t h e  f l e s h  of c o l l e c t e d  
specimens of antelope and ducks having t h e  h ighes t  levels of measured radio- 
a c t i v i t y .  For purposes of comparison, a person i n  t h e  INEL area receives  
approximately 140-145 m r e m  from cosmic and terrestrial  r a d i a t i o n  each year.  
An a d d i t i o n a l  20-25 m r e m  i s  received from n a t u r a l  radionucl ides  i n  t h e  body. 

This i s  based on t h e  highly 

Nonradioactive atmospheric p a r t i c u l a t e s  were m n i t o r e d  rou t ine ly  i n  1976 
and i n t e r m i t t e n t l y  during 1975. The INEL boundary average i n  1976 w a s  46 ug/m 3 
compared t o  t h e  d i s t a n t  sampling po in t  average of 83 mg/m3. 
values ranged between 30 and 46 ug/m3 and 60 and 69 ug/m3, r e spec t ive ly .  
The de tec t ion  l i m i t  w a s  35 pg/m3. The h ighe r  values f o r  l o c a t i o n s  away from 
INEL probably r e f l e c t  t h e  g r e a t e r  a g r i c u l t u r a l  and i n d u s t r i a l  a c t i v i t y  along 
t h e  Snake River, whereas mst of t h e  p a r t i c u l a t e  a c t i v i t y  i n  t h e  INEL v i c i n i t y  
is  probably windblown d u s t  from t h e  dese r t  f l o o r .  Table E-6 p resen t s  t h e  
c a l c u l a t e d  maximum concentrat ions of s u l f u r  dioxide and n i t r o g e n  dioxide 
at  t h e  point  of maximum o f f s i t e  concen t r a t ion ,  t h e  southern INEL boundary. 
Standards shown are EPA n a t i o n a l  secondary ambient a i r  q u a l i t y  s tandards.  

I n  1975, t h e s e  

I n  January 1975 INEL w a s  designated as t h e  n a t i o n ' s  second National 
Environmental Research Park. The area w a s  set  a s i d e  as a c o n t r o l l e d ,  
p ro t ec t ed  outdoor l abora to ry  where s c i e n t i s t s  from throughout t h e  na t ion  
may s t u d  eco log ica l  changes r e s u l t i n g  from man's a c t i v i t i e s .  Research 
programs fE-7]  c u r r e n t l y  underway involved environmental impact s t u d i e s  of 
energy r e l a t e d  ac t iv i t ies  a t  INEL, t h e  n a t u r a l  func t ion ing  of t h e  
ecosystem, and e f f e c t s  of experimental manipulation of p a r t s  of t h e  
environment. Thus f a r ,  ERDA has funded research programs i n  cooperation with 

TABLE E-6 

PRINCIPAL NONRADIOACTIVE POLLUTANT CONCENTRATIONS 
AT INEL (1975-1976) 

so2 (ug/m3) No7 (ug/m3> 

1975 0.9 0.4 

1976 0.4 0.4 

EPA Standard 60 100 
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student  and s t a f f  r ep resen ta t ives  of Colorado S t a t e ,  Utah S t a t e ,  Idaho S t a t e ,  
and Brigham Young U n i v e r s i t i e s  and t h e  Universit ies of Idaho and Minnesota. 
The U. S. Fish and Wi ld l i f e  Service and Idaho Department of Fish and Game have 
a l s o  conducted research programs a t  t h e  INEL. Through 1975, 14 s t u d i e s  had 
been completed, o r  w e r e  ongoing, r e l a t e d  t o  e f f e c t s  on n a t i v e  f l o r a  and 
fauna of man-made radionucl ides  introduced i n t o  t h e  dese r t  scrub biome of 
INEL. A n  a d d i t i o n a l  n ine  b a s i c  eco log ica l  s t u d i e s  and surveys,  p r imar i ly  
f auna l ,  w e r e  e i t h e r  completed o r  underway. Receiving p r i n c i p a l  a t t e n t i o n  were 
antelope , waterfowl, mourning doves, r a b b i t s ,  rodents ,  and coyotes.  

3. Improvements t o  Waste Management Systems 

Several  s i g n i f i c a n t  improvements t o  INEL waste handl ing systems were begun 
and/or completed during 1975 o r  1976. These are discussed b r i e f l y  by f a c i l i t y .  

A. Argonne National Laboratory - West 

(1) Airborne Waste Systems 

Radioactive 

Experimental Breeder Reactor - I1 (EBR-11) 

A new b u i l d i n g  t o  house t h e  Sodium Component Cleanup F a c i l i t y  
has been completed a t  a cos t  of $462,000, although t h e  process 
systems are no t  y e t  i n s t a l l e d .  Building a i r  i s  exhausted 
through one s t a g e  of HEPA f i l t e r s  t o  a 48-ft-high s t a c k  a t  t h e  
rate of 10,000 f t3 / sec .  
t o t a l  of 24 mCi/yr of cesium-137 aad sodium-24. The stac!c i s .  
continuously 'monitored f o r  gross a lpha and gross gamma. 

This w i l l  prevent t h e  release of a 

Hot Fuel Examination F a c i l i t y  - South (HFEF-S) 

The gaseous e f f l u e n t  previously discharged from t h e  s e p a r a t e ,  
u n m n i t o r e d  exhaust s t a c k  has been rerouted t o  t h e  m n i t o r e d  
main s tack.  
Cost of t h e  p ro jec t  w a s  $17,000. 

This e l imina te s  t h e  use of t h e  s e p a r a t e  s t ack .  

N on rad i oac t ive 

EBR-I1 

A modif icat ion and cross-connection w a s  performed which allows 
t h e  use  of r e a c t o r  power plant  steam f o r  bu i ld ing  heat ing.  
reduces t h e  amount of #2 f u e l  o i l  consumption by %50% p e r  yea r  
with an a t t e n d a n t  reduction i n  t h e  amount of SO2 discharged. 
Approximate cos t  w a s  $25,000. 

This 

(2) Liquid Waste System 

Radioactive 
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EBR-I1 

The underground tank i s  no  longer  i n  use. 
component cleanup pad flows t o  an impervious sump from which i t  
is  automatical ly  pumped through an aboveground pipe t o  t h e  
4,000-gallon r e t e n t i o n  tank i n  t h e  Sodium Component Cleanup 
Building. The tank is  contained i n  an a c c e s s i b l e  concrete  p i t .  
The con ten t s  of t h e  tank are sampled and pumped t o  a po r t ab le  
tank f o r  t r a n s f e r  t o  t h e  Laboratory and Off ice  (L&O) Building 
waste treatment f a c i l i t y .  The personnel decontamination l i q u i d  
i s  c o l l e c t e d  i n  a tank from which i t  is  pumped t o  t h e  po r t ab le  
t r a n s f e r  tank i n s t e a d  of being piped underground t o  HFEF, then 
t o  t h e  LM3 Building. This m d i f i c a t i o n  w a s  made t o  e l imina te  
some un tes t ab le  underground piping. 

The l i q u i d  from t h e  

HFE F-S 

Pip ing  has been rerouted so t h a t  decontamination d ra ins  flow 
d i r e c t l y  t o  t h e  1,500-gallon r e t e n t i o n  tank. A 500-gallon tank 
has been added t o  receive any overflow from t h e  1,500-gallon 
t ank  and t h e  connection t o  t h e  i n d u s t r i a l  waste has been 
el iminated.  The subassenbly wash has been routed t o  go f i r s t  
t o  t h e  30-gallon tank,  then t o  t h e  300-gallon t ank ,  then t o  t h e  
1 ;500-gallon tank . 

(3) Liquid Waste Processing System 

The system has been modified s o  t h a t  r ad ioac t ive  waste from a l l  
f a c i l i t i e s  is  passed through s t r a i n e r s  p r i o r  t o  e n t r y  i n t o  t h e  
s e t t l i n g  tanks. As t h e  w a s t e  is  passed from t h e  s e t t l i n g  tanks 
t o  t h e  feed t anks ,  i t  is  f i l t e r e d  t o  remove many of t h e  s o l i d s .  

The evaporator  h e a t i n g  system has been m d i f i e d  so t h a t  i n  t h e  
event of an alarm on t h e  i n s t a l l e d  m n i t o r ,  t h e  steam condensate 
is au tomat i ca l ly  d ive r t ed  t o  t h e  evaporator  condensate tank 
r a t h e r  than t o  t h e  i n d u s t r i a l  w a s t e .  

The sludge concentrat ion system has been m d i f i e d  t o  include 
a m i s t u r e  s e p a r a t o r  i n  t h e  v e n t l i n e .  Any moisture removed 
during t h e  concentrat ion process i s  d i v e r t e d  back t o  t h e  
s e t t l i n g  tanks.  

The modif icat ions t o  ANL-W l i q u i d  waste systems were 
performed a t  a t o t a l  c o s t  of $$123,000. 
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B. Idaho Chemical Processing P lan t  (ICPP) 

(1) Airborne Waste Systems 

Radioactive 

Atmospheric P r o t e c t  ion System 

I n s t a l l a t i o n  of t h e  Atmospheric P ro tec t ion  System ( A P S )  [E-81 
described i n  Sect ion II.A.3,4 w a s  completed i n  J u l y  
1975. Approximate cost  of t h e  system w a s  $3 mi l l i on .  A s a f e t y  
a n a l y s i s  of t h e  p o t e n t i a l  hazards a s s o c i a t e d  with t h e  APS 
i n d i c a t e s  t h a t  t h e  system is  capable of withstanding severe 
design b a s i s  n a t u r a l  phenomena ( f lood ,  tornado, and earthquake) 
without r e l e a s i n g  unacceptable amounts of r ad ioac t ive  p a r t i c u l a t e  
from t h e  f i l t e r s  t o  t h e  environment. In -ce l l  explosion, f i r e ,  
mechanical damage, and o t h e r  pos tu l a t ed  acc iden t  s i t u a t i o n s  were 
i n v e s t i g a t e d ,  and from these  a design b a s i s  accident  ( t h e  one 
r e s u l t i n g  i n  t h e  most severe consequences) w a s  postulated.  This 
w a s  complete release of t h e  m a x i m u m  amount of r ad ioac t ive  
p a r t i c u l a t e  c o l l e c t e d  on t h e  104 v e n t i l a t i o n  a i r  HEPA f i l t e r s  
t o  t h e  atmosphere via t h e  250-ft-high main p l a n t  s t ack .  
Although t h e  release of a l l  p a r t i c u l a t e  i n  t h e  f i l t e r s  is  
i n c r e d i b l e ,  such am event ,  even under t h e  most pess imis t i c  
meteorological cond i t ions ,  would n o t  approach e x i s t i n g  guidel ine 
limits (10 CFR 100) t o  personnel e i t h e r  on o r  off INEL. 

Because of t h e  l ack  of dup l i ca t ion  of i d e n t i c a l  ope ra t ing  
cond i t ions  before  and a f t e r  i n s t a l l a t i o n  of t h e  A P S ,  a d e f i n i t e  
determination of t h e  e f f e c t i v e n e s s  of t h e  system has n o t  been 
poss ib l e  t o  date .  Preliminary estimates and approximate t r ends  , 
however, i n d i c a t e  t h a t  a reduct ion f a c t o r  of about 50 t o  100 i n  
p a r t i c u l a t e  a c t i v i t y  discharged from t h e  p l a n t  s t a c k  is  being 
re a l i z  ed. 

The APS w a s  designed t o  provide primary f i l t r a t i o n  f o r  p l a n t  
v e n t i l a t i o n  a i r  and backup f i l t r a t i o n  f o r  i nd iv idua l  process 
cleanup systems. As a matter of ICPP po l i cy ,  i n  t h e  designs of 
such process  off-gas stream decontamination systems, no c r e d i t  
may be  taken f o r  t h e  added cleanup a f fo rded  by t h e  APS. 

Nonradioactive 

NOx- Analyses 

A photometric NOx ana lyze r  w a s  i n s t a l l e d  i n  Apri l  1976 t o  
monitor oxides of n i t r o g e n  r e l eased  from t h e  250-ft-high 
ICPP s t a c k  during c a l c i n a t i o n  of r a d i o a c t i v e  l i q u i d  waste. 
Samples are taken automatical ly  every 10 minutes and 
analyzed f o r  NO,  NO2, and NOx. 
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(2)  Liquid Waste Systems 

Radioactive Liquid Waste System Improvements 

As i n d i c a t e d  i n  Sect ion IX, t h i s  w i l l  provide 
s i g n i f i c a n t  upgrading of e x i s t i n g  l i q u i d  waste management 
systems. Construction was  begun i n  October 1976 and w i l l  be  
completed i n  January 1978. 

During t h e  evo lu t ion  of t h e  ICPP tank farm system, t h e r e  has 
been no s i g n i f i c a n t  change i n  tank design,  type of instrumen- 
t a t i o n ,  o r  off-gas system. A l s o ,  from t h e  t i m e  of t h e  f i r s t  
expansion program (1954-1955), t h e  same b a s i c  design has been 
used f o r  t h e  waste t r a n s f e r  system, inc lud ing  encasement, valve 
divers ion boxes, encasement sump sampling and monitoring 
provis ions.  Items t o  b e  upgraded under t h e  p r o j e c t  include t h e  
following : 

The e x i s t i n g  low-level r ad ioac t ive  w a s t e  t r a n s f e r  l i n e  
from t h e  Fuel Element Storage F a c i l i t y ,  CPP-603, is  p resen t ly  
n o t  encased f o r  secondary containment. This l i n e  w i l l  
be  abandoned and replaced with a new l i n e  i n  an all-welded 
s t a i n l e s s  s t ee l  p ipe  encasement, i nc lud ing  leak de tec t ion  
monitoring manways. The CPP-603 c o l l e c t i o n  and pump system 
a l s o  w i l l  be  modified f o r  increased capac i ty  and improved 
maintenance . 
The present  concrete  s h i e l d i n g  blocks above t h e  tank and 
vault-access risers are bulky and heavy, r equ i r ing  operators  
and heavy equipment from t h e  Cen t ra l  F a c i l i t i e s  Maintenance 
Department f o r  removal, a time-consuming and c o s t l y  
procedure. New segmented s h i e l d i n g  blocks w i l l  be designed 
f o r  removal and handl ing with l ightweight  equipmentaxisite 
a t  ICPP. 

The vessel off-gas system f o r  t h e  waste s to rage  tanks i n  
t h e  tank farm area i s  dependent on t h e  CPP-604 v e s s e l  
off-gas (VOG) c o n t r o l  system which operates  a t  a consid- 
e rab ly  h ighe r  nega t ive  pressure than t h a t  permissible  i n  
t h e  tank-farm branch l i n e  t o  ensure proper,  continuous 
con t ro l .  Demisters a l s o  w i l l  be  i n s t a l l e d  t o  ensure 
proper moisture removal from t h e  off-gas p r i o r  t o  p a r t i c u -  
l a t e  f i l t r a t i o n .  Tank WM-181, which p resen t ly  does no t  
have a d i r e c t  connection with t h e  VOG system, w i l l  be 
connected through a new 3-in. l i n e .  

Valves i n  f o u r  e x i s t i n g  diversion-valve boxes are 
i n a c c e s s i b l e  f o r  l eak  in spec t ion  and maintenance. These 
boxes w i l l  b e  m d i f i e d  with access manways f o r  rou t ine  
maintenance and t h e  e x i s t i n g  valves inspected and re- 
conditioned as necessary.  Other valves and valve c l u s t e r s  
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which p resen t ly  are bur i ed  and inaccess ib l e  f o r  maintenance 
w i l l  be  exposed, i n spec ted ,  and provided with access  
manways f o r  r o u t i n e  maintenance. 

( e )  The e x i s t i n g  provis ions f o r  sampling of valve box and 
pipe-encasement sumps do no t  permit continuous monitoring 
f o r  leakage from primary w a s t e  l i n e s  i n t o  t h e  secondary 
containment encasements. A r a d i a t i o n  monitoring system 
w i l l  b e  provided f o r  each encasement and valve box sump, 
with s i g n a l  t ransmission t o  a c e n t r a l  computer c o n t r o l  
and alarm system. 

( f )  The tank s to rage  vaults are each provided with two o r  more 
c o l l e c t i o n  sumps f o r  l eak  de tec t ion .  Groundwater leakage 
from r a i n  and snowmelt has been experienced through t h e  
v a u l t  s t r u c t u r e ,  r e q u i r i n g  rou t ine  t r a n s f e r  t o  maintain a 
proper minimum level i n  t h e  sumps. These sumps are 
p resen t ly  provided wi th  steam jets  f o r  r e t u r n  of sump 
contents  t o  t h e  r e spec t ive  tanks.  Since tank w a s t e s  are 
processed through t h e  Waste Calcining F a c i l i t y  a t  consid- 
e r a b l e  c o s t ,  i t  i s  d e s i r a b l e  t o  provide f o r  a l ternate  
t r a n s f e r  t o  t h e  low-level waste evaporation system (PEW). 
This has been accomplished by i n s e r t i o n  of a temporary 
removable steam-jet assembly through sump access riser and 
temporary aboveground piping. Permanently i n s t a l l e d  steam 
je t s  with properly encased underground p ip ing  w i l l  b e  
provided f o r  rou t ine  t r a n s f e r  t o  t h e  PEW system. 

(g) The e x i s t i n g  pneumatic bubbler-type l i q u i d - l e v e l  i n s t r u -  
mentation f o r  each of t h e  11 l i q u i d  waste s to rage  tanks 
provides i n s u f f i c i e n t  s e n s i t i v i t y  f o r  de t ec t ion  of level 
changes involving less than 1,500 gal lons.  Tank-leak 
de tec t ion  has been dependent upon level buildup i n  t h e  tank 
v a u l t  c o l l e c t i o n  sumps. Level instrumentat ion.  f o r  t hese  
sumps has not  been e n t i r e l y  r e l i a b l e  and l e a k  de tec t ion  has 
been compromised by groundwater in-leakage through t h e  vault 
roof s t r u c t u r e  (see following paragraph). A r ecen t ly  
developed e l e c t r o n i c  resonan t-frequen cy-type l iquid- leve 1 
measurement instrumentat ion w i l l  be  i n s t a l l e d  i n  each tank 
t o  provide de t ec t ion  of l eaks  of only 60 gal lons.  

(h) Groundwater leakage i n t o  t h e  tank v a u l t s  tends t o  mask 
out  p o t e n t i a l  leakage of r ad ioac t ive  l i q u i d s  i n t o  t h e  
v a u l t  sumps. An impemious membrane covering w i l l  be 
provided over t h e  e n t i r e  bermed tank-farm area t o  prevent 
groundwater and snowmelt e n t e r i n g  t h e  v a u l t s .  
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Service  Waste Diversion System 

The ICPP s e r v i c e  waste d ive r s ion  system [Sec t ion  II.A.3. 
d. (1) ] was modified t o  allow f u l l  use of high-level  tank 
WM-181 f o r  intermediate- level  r ad ioac t ive  l i q u i d  w a s t e  
s to rage  so that f u e l  reprocessing may continue longer before  
e x i s t i n g  s to rage  space is f i l l e d .  
lof over  100 kg of U-235, worth about $20 m i l l i o n ,  
s eve ra l  yea r s  sooner. 
i n  the  d ive r s ion  system by a carbon-steel  tank loca ted  
above grade about 80 f t  nor theas t  of t h e  cont ro l  house 
(CPP-628). 
process  equipment w a s t e  (PEW) condensate pumpouts t o  the 
i n j e c t i o n  w e l l  through the  ion-exchange s y s t e m .  
condensate passing through the  ion-exchange system can 
release f ixed  a c t i v i t y  and cause the w a s t e  t o  be d iver ted .  
This pro jec t  w a s  begun in August 1976 and completed i n  
January 1977 at an a p p r o x h a t e  cos t  of $360,000. 

This w i l l  allow recovery 

W-181 has been replaced f o r  use 

To date, d ive r s ions  have occurred only  during 

Low pH 

(3) Sol id  Waste Systems 

New Waste Calciner  F a c i l i t y  (NWCF) 

Construction of this major new p ro jec t  [E-lolat t h e  ICPP began 
in September 1976 and is scheduled f o r  completion in December 
1979 a t  a c o s t  of $65,000,000 based on cu r ren t  pro jec t ions .  

The NWCF w i l l  r ep lace  an e x i s t i n g  (the world's  f i r s t )  p lan t -  
scale pro to type  Waste Calcining F a c i l i t y  (WCF), b u i l t  in 1963. 
The new f a c i l i t y  w i l l  use the  same fluidized-bed c a l c i n a t i o n  
process  proved r e l i a b l e  in the  WCF t o  convert  high-level  
r ad ioac t ive  l i q u i d  w a s t e  t o  a granular  s o l i d  calcine much l i k e  
smooth sand in phys ica l  appearance. The f a c i l i t y  will a l s o  
include a soph i s t i ca t ed  decontamination area, &re contam- 
i n a t e d  i tems can be remotely decontaminated and, t o  a l imi t ed  
e x t e n t ,  remotely maintained-thereby maintaining as-low-as- 
reasonably-achievable (ALARA) exposure limits t o  p l an t  personnel. 
Improvement in (a) materials of cons t ruc t ion ,  (b) process  s y s t e m s ,  
(c )  opera t ing  methods, and (d) equipment design will be  in- 
corporated i n t o  t h e  NWCF by eva lua t ing  the l a t e s t  technology and 
the 11 yr of successfu l  operat ions and maintenance experience 
gained from the  WCF, Furthermore, remote techniques w i l l  be 
developed and used throughout the f a c i l i t y ,  e s p e c i a l l y  in areas 
w h e r e  r a d i a t i o n  f i e l d s  are h igh  and maintenance activities are 
most probable. 
l i q u i d  w a s t e  from ICPP's f u e l  recovery processes  i n t o  a s o l i d .  
T h e  ca lc ined  product w i l l  occupy only  about one-eighth of the 
volume of the o r i g i n a l  l i q u i d  w a s t e  feed. The product d l l b e  
s t o r e d  in the vented stainless steel b i n s  contained in under- 
ground concrete  v a u l t s  loca ted  near the NWCF. 

The NWCF will convert  high-level r ad ioac t ive  
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The  NWCF w i l l  conform to  ERDA's s a f e t y  and eeelogical philosophy 
and gu ide l ines  and wil l  be designed to  achieve a h igh  on-line 
c a p a b i l i t y ,  ALARA r a d i a t i o n  exposures f o r  o n s i t e  and o f f s i t e  
personnel ,  and the  lowest p r a c t i c a b l e  impact on the environment. 

The NWCF w i l l  be a concrete and steel s t r u c t u r e  loca ted  no r th  
and east of the e x i s t i n g  WCF. 
60% g r e a t e r  than the WCF f o r  a net feed rate of 3,000 gal lons/day 
of l i q u i d  waste. 
w i l l  be processed per year. 
bo th  layout  and process  changes that opera t ing  experience with 
t h e  e x i s t i n g  WCF has shown are needed f o r  improved opera t ion ,  
maintenance, and reduced r a d i a t i o n  exposures. A l l  process  cells  
w i l l  be loca t ed  underground; the c o n t r o l  room, Health Physics  
o f f i c e ,  and a new decontamination f a c i l i t y  w i l l  be loca ted  above 
grade. 

The capac i ty  of the NWCF w i l l  be 

Approximately 800,000 ga l lons  of w a s t e  
T h e  n e w  p l a n t  wi l l  incorpora te  

A major improvement in the design of the NWCF w i l l  be the  place- 
ment of c u b i c l e s  ad jacent  t o  the process  c e l l s .  The cub ic l e s  
w i l l  house equipment (e.g., sample s t a t i o n s ,  va lves ,  and flow- 
meters) having a h i s t o r y  of r equ i r ing  a high frequency of 
maintenance. T h e  cub ic l e s  w i l l  be  equipped with shielded 
windows and manipulators  t o  permit as much remote decontamination 
and maintenance as poss ib le .  

The  NWCF w i l l  have the fol lowing major advantages compared t o  
the WCF: (1) a combination of d i r e c t  and remote maintenance 
which w i l l  s i g n i f i c a n t l y  decrease  r a d i a t i o n  exposure t o  
ope ra t ing  and maintenance personnel ;  (2) increased r e l i a b i l i t y  
through s i m p l i c i t y  in design and s e l e c t i o n  of cons t ruc t ion  
materials compatible with e x i s t i n g  and f u t u r e  wastes; (3) an 
improved d r y  and w e t  off-gas cleanup system which w i l l  remove a 
greater f r a c t i o n  of s o l i d s  p r i o r  t o  the off-gas reaching the 
f i n a l  off-gas f i l t e r s ;  (4) o v e r a l l  decrease in r ad ioac t ive  
e f f l u e n t  releases t o  the  environment r e s u l t i n g  from improved 
process  and equipment des igns ;  and (5) improved w a s t e  t r a n s f e r  
and l e a k  d e t e c t i o n  c a p a b i l i t y .  

T h e  key process  s t e p  in the NWCF wi l l  be the s o l i d i f i c a t i o n  of 
t h e  l i q u i d  r ad ioac t ive  wastes in a f lu id i zed -bed  calciner. Feed 
wi l l  be atomized by air i n t o  a ' h e a t e d  bed of p a r t i c l e s  (0.3 t o  
0.8 man) maintained a t  a bed temperature in the range 400°C - 5OOOC. 
Dissolved metals and f i s s i o n  products  ox id i ze  t o  s o l i d  oxides  
which coa t  the su r faces  of bed p a r t i c l e s ;  though some spray  
dry ing  occurs ,  most of the  evaporat ion occurs  on t h e  su r faces  
of p a r t i c l e s .  
from the f l u i d i z e d  bed t o  underground stainless steel s to rage  
b ins .  
( c u r r e n t l y  used in the WCF). 

Calcined s o l i d s  wi l l  be  pneumatical ly  t r ans fe r r ed  

Process  heat w i l l  be  provided by in-bed  combustion 
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The e f f l u e n t  streams from the NWCF w i l l  include process  off-gase_s. 
l i q u i d  wastes, and granular  so l id s .  
c o n s i s t  of p l a n t  v e n t i l a t i o n  a i r ,  process  and c a l c i n e r  v e s s e l  
off-gases ,  and s o l i d s  t r anspor t  a i r  which is re turned  from the  
s o l i d s  s to rage  b i n s  t o  the  top of t he  c a l c i n e r  vesse l .  
i n l e t  v e n t i l a t i o n  a i r  t o  the  process  ce l l  areas w i l l  pass 
through a roughing f i l t e r  and at least one s t a g e  of h igh  
e f f i c i e n c y  p a r t i c u l a t e  a i r  (HEPA) f i l t r a t i o n .  A s  t h i s  air  
exhaus ts ,  i t  w i l l  be  routed through a p r e f i l t e r  and two stages 
of HEPA f i l t e r s  and out  the  NWCF s tack .  The c a l c i n e r  process  
off-gas w i l l  pas s  through an extens ive  cleanup system con- 
s i s t i n g  of a high e f f i c i e n c y  cyclone, quench tower, v e n t u r i  
scrubber ,  scrubber  sepa ra to r ,  condenser, m i s t  e l imina to r ,  
heater, ruthenium adsorbers ,  mist e l imina to r ,  h e a t e r ,  p r e f i l t e r ,  
double HEPA f i l t e r s ,  the Atmospheric P ro tec t ion  System ( A P S ) ,  
and out  t he  ICPP s tack.  The process  vessel off-gases  w i l l  
combine wi th  the  c a l c i n e r  off-gas cleanup system j u s t  a f t e r  the 
ruthenium adsorbers  and before  the las t  mist e l imina to r .  The 
ca lc ined  s o l i d s  t r anspor t  air is re turned  t o  the c a l c i n e r  and 
exhausted wi th  the o the r  process  off-gases.  

The process  off-gases  w i l :  

The 

Radioactive l i q u i d  wastes generated as a r e s u l t  of NWCF 
opera t ion  w i l l  be less than that c u r r e n t l y  generated in  the  
WCF. Process  cool ing water (normally nonradioact ive)  and 
overhead condensate from the evaporat ion of contaminated l i q u i d s  
a r e  the  only  l i q u i d  e f f l u e n t s  discharged t o  the environment from 
the NWCF. 
determine i f  i t  meets ERDA Manual 0524 s tandards  be fo re  dischar;  
t o  the e x i s t i n g  d ischarge  w e l l .  Decontaminat€on s o l u t i o n s  w i l l  
be evaporated; the bottoms w i l l  be  sent t o  r a d i o a c t i v e  w a s t e  
s to rage  (at ICPP), and the condensate w i l l  be put  through an 
ion-exchange column f o r  s t ront ium removal and monitored before  
d ischarge  t o  the  e x i s t i n g  discharge wel l .  Transfer  l i n e s  
between the  tank farm and the  NWCF w i l l  b e  h igh ly  cor ros ion  
r e s i s t a n t  and w i l l  have secondary containment t o  a id  i n  detec- 
t i o n  of leakage and t o  p r o t e c t  aga ins t  t he  acc iden ta l  release 
of a c t i v i t y  t o  the environment. 

T h e  p rocess  cool ing water w i l l  be  monitored t o  

Sol id  wastes c o n s i s t  of contaminated off-gas  f i l t e r s  and 
o the r  materials (e.g., b l o t t e r  paper, p l a s t i c  bags, r ags ,  mops, 
e t c . )  used i n  c leaning  and decontamination. E s s e n t i a l l y  a l l  of 
the r a d i o a c t i v i t y  w i l l  be in the r e s i d u a l  s o l i d s  on the  off-gas 
f i l t e r s .  F i l t e r  handling c a p a b i l i t i e s  w i l l  be provided t o  
a l low about 90% of the f i l t e r  a c t i v i t y  t o  be removed and re-  
cycled t o  the c a l c i n e r  be fo re  t h e  f i l t e r s  are t ranspor ted  t o  
the RWMC f o r  d i sposa l .  

T h e  g ranular  product from the NWCF wi l l  be  pneumatically 
t ranspor ted  i n  double-encasement stainless steel lines t o  the 
s t a i n l e s s  steel s o l i d s  s to rage  bins ,  which are enclosed in a 
concre te  v a u l t .  The t r anspor t  system and s o l i d s  s to rage  
f a c i l i t y  w i l l  be se i smica l ly  hardened aga ins t  any c r e d i b l e  
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INEL earthquake. The p o s s i b i l i t y  of s o l i d s  escaping t h i s  system 
is remote, since the s o l i d s  t r anspor t  and r e t u r n  a i r  lines a r e  
maintained at nega t ive  pressure .  

S o l i d i f i c a t i o n  of wastes generated during f u e l  reprocessing 
w i l l  s i g n i f i c a n t l y  decrease the p o t e n t i a l  f o r  release of radio-  
a c t i v i t y  t o  t h e  environment. Operation of the NWCF t o  convert  
l i q u i d  wastes t o  an immobile s o l i d  w i l l  r e s u l t  i n  discharge of 
off-gas and contaminated w a t e r  wi thin ERDA Manual 0524 s tandards ,  
and shipment of contaminated s o l i d s  t o  the INEL RWMC. 
when processing the most r ad ioac t ive  waste through the  NWCF, 
o f f  s i t e  a i rborne  rad ionucl ide  concent ra t ions  w i l l  be less than 
0.2% of guide l ine  (RCG) concent ra t ions .  Releases of chemical 
p o l l u t a n t s  (e.g., NOx, CO) t o  t he  atmosphere wil l  r e s u l t  i n  
o f f s i t e  concent ra t ions  that are less than 0.6% of those per- 
mit ted by State of Idaho air q u a l i t y  s tandards.  

Even 

Fourth S e t  of Calcined Storage B i n s  

Construct ion began in A p r i l  1976 t o  provide an a d d i t i o n a l  

i s  scheduled f o r  completion in October 1977 at a c o s t  of about 
$ 2 . 3  mil l ion .  Design provides  double containment of the ca l -  
c ined s o l i d s  wi th  a set of stainless steel b i n s  enclosed i n  a 
r e in fo rced  concrete  v a u l t .  Decay heat w i l l  be removed by con- 
duc t ion  of the heat through the v a u l t  w a l l s  t o  the surrounding 
a i r  and s o i l .  Supplementary cool ing  w i l l  a l s o  be provided 
dur ing  the f i r s t  few years  of bin use by n a t u r a l  convection 
of cool ing air through the vau l t .  
from the v a u l t  w i l l  be  monitored by a system that w i l l  automat- 
i c a l l y  shut  o f f  the  cool ing air flow i f  r ad ioac t ive  par t icu-  
lates are de tec t ed  i n  it. I n  this case ,  a f i l t e r  could be 
added and the c i r c u l a t i o n  of cooling a i r  r e s t o r e d  i f  necessary 
before  s i n t e r i n g  of the s o l i d s  occurred;  the s o l i d s  temperature 
would inc rease  a t  a slow rate upon v a u l t  i s o l a t i o n .  The v a u l t  
w i l l  be  equipped with a sump t o , c o l l e c t  any w a t e r  that might 
l e a k  i n ,  a l i q u i d  de t ec to r ,  and a sump jet  f o r  water removal. 
The f a c i l i t y  w i l l  be designed t o  resist an earthquake wi th  a 
bedrock a c c e l e r a t i o n  of 0.33  g and a (plank) missi le-carrying 
tornado w i t h  a maximum wind speed of 175 mph. T h e  genera l  
r a d i a t i o n  f i e l d  w i l l  be l imi t ed  t o  less than 0.5 m r e m / h r  a t  the 
v a u l t  su r f  ace. 

17,000 f t  3 of s to rage  f o r  ca l c ined  s o l i d  wastes. The p ro jec t  

T h e  cool ing air d ischarg ing  

The double-containment design of the f a c i l i t y  w i l l  prevent t h e  
release of rad ionucl ides  t o  the underlying a q u i f e r  i f  either a 
b in  o r  the v a u l t  should f a i l .  T h e r e  would b e  a s l i g h t  chance 
of release of r a d i o a c t i v e  particulates t o  the atmosphere as a 
r e s u l t  of a b in  leak. T h e  Design Basis Accident (DBA), which 
has a very low p r o b a b i l i t y  of a c t u a l l y  occurr ing ,  p o s t u l a t e s  
the s p i l l  of s o l i d s  from an eroded f i l l  line i n t o  the v a u l t  
coupled with f a i l u r e  of the r a d i a t i o n  monitor. T h e  maximum 
ca lcu la t ed  r a d i a t i o n  dose at the  nearest INEL boundary as a 
r e s u l t  of the pos tu la ted  DBA is 40 mrem. 
no p o s s i b i l i t y  of an acc iden ta l  explosion. 

There i s  e s s e n t i a l l y  
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C . T e s t  Reactor Area CTRA) 

(1) Liquid Waste Systems 

Radioactive 

A g r o j e c t  w a s  completed in September 1976 which segregates  non- 
r a d i o a c t i v e  l i q u i d  w a s t e s  from low-level r a d i o a c t i v e  waste d i s -  
charges be fo re  they  are mixed. This prevents  contamination of 
some 141 mil l ion  ga l lons /y r  of aqueous waste which have 
h e r e t o f o r e  been discharged t o  the TRA leaching pond. It a l s o  
al lows recycle of ATR primary coolant  system (PCS) instrument 
purges back t o  the PCS, saving another 2 mil l ion  ga l lon /y r  
discharge t o  t h e  l each ing  pond. 

A similar p r o j e c t  f o r  the Engineering T e s t  Reactor (ETR) i s  under 
cons t ruc t ion  and is expected t o  be  completed in February 1977. 

A p r o j e c t  is underway which wil l  allow a p o r t i o n  of t h e  Materials 
T e s t  Reactor (MTR) canal t o  be drained,  t hus  e l imina t ing  a 30- 
mill ion-gal lon/yr  low-level discharge t o  t h e  TRA leaching 
pond. It is scheduled f o r  completion i n  1977. 

4. Projected Improvements t o  Waste Management Systems 

A number of s i g n i f i c a n t  improvements t o  INEL w a s t e  handling 
systems are planned f o r  the near fu tu re .  T h e s e  are discussed 
b r i e f l y  by INEL f a c i l i t y  f o r  which the improvement is planned: 

A. Argonne Nat ional  Laboratory-West 

(1) Airborne Waste Systems 

Radioactive 

EBR-I1  

The  Cover Gas Cleanup System (CGCS) is a cryogenic d i s t i l l a t i o n  
system f o r  removing the r a d i o a c t i v e  gases xenon and krypton 
from the argon cover gas. 
f o r  decay. 
l a t e  at the rate of 10 Ci /y r  i n  t h e  system. 
expected i n  Apr i l  1977. Cost of the p r o j e c t  w a s  $2,180,000 
and i s  expected t o  make EBR-I1 a near-zero release f a c i l i t y  
f o r  gaseous activity.  

T h e  gases  w i l l  b e  frozen and r e t a ined  
Only Kr-85 will  remain, and is  expected t o  accumu- 

S ta r tup  is  

The Sodium Component Cleanup F a c i l i t y  will have a s m a l l  compo- 
nents cleaning system i n s t a l l e d  in 1977. T h i s  s y s t e m  w i l l  use 
two-stage HEPA f i l t e r s  and will  e l i m i n a t e  the u s e  of the out- 
s i d e  cleanup pad. T h i s  w i l l  r e s u l t  in  a cost of %$200,000. 
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T h e  v e n t i l a t i o n  system of the L&O complex is  being modified a t  
a c o s t  of $270,000 t o  conso l ida t e  the va r ious  exhaust p o i n t s  
i n t o  two c e n t r a l  L&O exhaust stacks. This wil l  a l low b e t t e r  
f i l t r a t i o n  and con t ro l  of L&O exhaust as w e l l  as removing the  
L&O exhaust  from the m a i n  s tack .  

(2) Liquid Waste Systems 

Radioact ive 

EBR-I1 

I n s t a l l a t i o n  of the Sodium Component Cleanup F a c i l i t y ' s  (SCCF) 
small component cleanup s y s t e m  w i l l  eliminate the  use of t he  
pad, t h u s  e l imina t ing  t h e  use of t h e  sump and aboveground l i n e  
l ead ing  t o  the SCCF r e t e n t i o n  tank. T h e  cos t  of t h i s  modifi- 
c a t i o n  is discussed under Airborne Waste Systems. 

HFEF-S 

Modif icat ions inc lude  f i l t e r s  and ion-exchangers in the l i n e s  
l ead ing  t o  the 1,500-gallon r e t e n t i o n  tank. A b i l i t y  t o  rec i rcu-  
la te  the 1,500-gallon tank through f i l t e r s  and ion exchangers 
p r i o r  t o  t r a n s f e r  t o  L&O w i l l  a lso  be i n s t a l l e d  at that t i m e .  
T h e  c o s t  of these modif ica t ions  is ~$213 ,000 .  

HFEF-N 

Modif icat ion inc ludes  f i l t e r s  t o  remove r a d i o a c t i v i t y  c l o s e r  
t o  the org in .  T h e s e  modif icat ions w i l l  cos t  ~$100,000. 

(3) Solid Waste Systems 

Rad i o  ac t i v e  

The  volume and r a d i o a c t i v i t y  in the RSWF w i l l  be  reduced by 
the removal of from 30 t o  88 l i n e r s  conta in ing  non-TRU waste. 
These liners w i l l  be  sent t o  the RWC f o r  d i sposa l .  This 
would be performed at a cos t  of Q$15,000. 

B. Cen t r a l  Faci l i t ies  A r e a  (CFA) 

Radioact ive 

A new laundry decontamination f a c i l i t y  has been pro jec ted  f o r  
completion at CFA during 1979 at a cos t  of about $1.6 mi l l ion .  
T h e  n e w  f a c i l i t y  w i l l  provide f o r  improved c o n t r o l  of contami- 
n a t i o n  by proper bu i ld ing  zoning, con t ro l  of air  flow between 
zones, improvement of the dryer  air f i l t e r i n g  system, use of 
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h o s p i t a l  type pass-through washers, and modern, s e n s i t i v e  
d e t e c t i o n  instrumentat ion.  Reduced s o l i d ,  l i q u i d ,  and a i rborne  
w a s t e s  w € l l  be generated compared to  the wastes generated at  the  
e x i s t i n g  f a c i l i t y .  
A new f l o c c u l a t i n g  treatment of w a s h  water w i l l  reduce the  
amount of r a d i o a c t i v i t y  r e l eased  t o  the s e t t l i n g  b a s i n ,  r e s u l t -  
i ng  i n  lower-level contamination in sludge which is t r ans fe r r ed  
t o  the RWMC. 

C. Idaho Chemical Processing P l a n t  (ICPP) 

Airborne Waste Systems 

Radioact ive 

X - C e l l  Modif icat ions 

Modif icat ions t o  this l abora to ry  wi l l  upgrade or r ep lace  a 
number of e x i s t i n g  f a c i l i t i e s  t o  a l low safe handl ing of h igh  
s p e c i f i c  a c t i v i t y  a lpha  emitters. Included in t h e s e  improve- 
ments w i l l  be  r e rou t ing  of the v e n t i l a t i o n  air from gloveboxes 
and hoods t o  the Atmospheric P ro tec t ion  System ins t ead  of 
exhaust ing from the roof of CPP-601. 
exhaust system is equipped with HEPA f i l t e r s ,  the upgraded 
system w i l l  have improved bagout and waste d i s p o s a l  f ea tu re s .  
It w i l l  be  equipped with appropr i a t e  flow, f i r e ,  and p res su re  
i n d i c a t o r s  and con t ro l s .  Duct work w i l l  be of s t a i n l e s s  steel, 
and PVC and neoprene components w i l l  b e  replaced f o r  f i r e  
s a fe ty .  
measurements and provis ions  w i l l  b e  made for DOP t e s t i n g .  
Cost of the  p r o j e c t  is est imated at $340,000 and is  t o  be  
completed i n  1978. 

Although the e x i s t i n g  

HEPA f i l t e r s  w i l l  be designed t o  a l low p res su re  drop 

CPP-602 Laboratory F i l t e r  Boxes 

F i l t e r  boxes used t o  house HEPA f i l t e r s  on the radiochemical 
l abo ra to ry  hood exhaust  stream from bu i ld ing  CPP-602 w i l l  be 
replaced during 1978. Replacement of these "homemade" boxes 
w i t h  a commercial type  f e a t u r i n g  an improved f i l t e r - cha rg ing  
method w i l l  s i g n i f i c a n t l y  upgrade the s e a l i n g  of l e a k s  around 
the  f i l t e r  seats and provide a s a f e r  method of handling con- 
taminated f i l t e r s .  Estimated cos t  of the p r o j e c t  i s  $329,000. 

CPP-637 Chemistry Labora tor ies  Upgrade 

HEPA f i l t e r s  w i l l  be added t o  the exhaus ts  of l abora to ry  hoods 
i n  which rad ioac t ive  materials are used as a p a r t  of this 
p r o j e c t  scheduled f o r  completion in  1978. Curren t ly ,  these 
hoods exhaust d i r e c t l y  t o  the roof of l abora to ry  bu i ld ing  
CPP-637 without f f l t r a t i o n .  Cost of the t o t a l  p r o j e c t  is 
est imated at $490,000. 
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D. Power Burst  F a c i l i t y  (PBF) 

Airborne Waste Systems 

Radioact ive 

Relocat ion of the PBF s t a c k  monitor is scheduled t o  be completed 
by A p r i l  1977. 
l e v e l  opera t ion  of the r e a c t o r  i n t e r f e r e d  wi th  r e l i a b l e  opera- 
t i o n  of the monitor, making it necessary t o  r e l o c a t e  t h e  i n s t r u -  
ment t o  a lower background area. Release information has been 
obtained by a n a l y s i s  of e f f l u e n t  p a r t i c u l a t e  and charcoal  
f i l t e r s  fol lowing each test;  however, real-time monitoring of 
releases dur ing  high-power opera t ion  is considered necessary.  

High r a d i a t i o n  background during high-power 

Liquid Waste Systems 

Scheduled f o r  completion in 1979 is  an evaporat ion pond t o  re- 
p l ace  the co r ros ive  w a s t e  d i sposa l  wel l .  
be provided and furnished with a pump, p l u s  an i n s t a l l e d  spare 
pump, d ischarg ing  t o  a l i n e d ,  su r f ace  evaporat ion pond. Ef f luent  
from the PBF co r ros ive  w a s t e  system w i l l  be drained by g rav i ty  
flow t o  the sump. Level sensors  in the sump wil l  a c t i v a t e  the  
primary pump which d ischarges  through 3-in. PVC p ip ing  t o  t h e  
evaporat ion pond. The spare pump will  be a c t i v a t e d  by a high- 
l e v e l  d e t e c t o r  switch should the f i r s t  pump f a i l .  A sec t ion  
of the e x i s t i n g  pipe t o  the co r ros ive  waste w e l l  w i l l  be used 
as an overflow p ipe  from the sump t o  a l low waste water flow 
i n t o  the e x i s t i n g  cor ros ive  waste w e l l  should both pumps f a i l .  
High- and low-level alarms f o r  bo th  pumps w i l l  be  i n s t a l l e d  
i n d i c a t i n g  f a i l u r e s  t o  start o r  stop. 

A c o l l e c t i o n  sump w i l l  

The evaporat ion pond w i l l  be 140 f e e t  square at the bottom and 
4 1 / 2  f t  deep. 
covered wi th  f i n e  sand t o  prevent puncture.  An 8-ft-high 
cyclone fence w i l l  exclude animals and blowfng weeds. 

It w i l l  be l i n e d  with a polymer material and 

E. T e s t  Reactor Area (TU)  

Radioact ive 

Ef f luen t  Monitoring and Sample Analysis 

A program t o  provide s i g n i f i c a n t  improvement of monitoring of 
TRA waste d ischarges  is  underway. 
d e t e c t o r s  w i l l  be i n s t a l l e d  a t  a i rborne  and l i q u i d  e f f l u e n t  
release po in t s .  Data wil l  be fed t o  a computer and both  
qua l  i t  a t  i v e  0 ad io  i so t opic  d i s t r i b u t i o n s )  and quan t it at  i v e  
information w i l l  be  a v a i l a b l e  on a real-time b a s i s .  Readouts 
in the c o n t r o l  room w i l l  a l low c l o s e  c o n t r o l  of p l an t  opera t ion  
w i t h  r e spec t  t o  w a s t e  e f f l u e n t .  T h e  Advanced T e s t  Reactor (ATR) 
s t a c k  monitor,  ATR primary water monitor,  and TRA l i q u i d  
e f f l u e n t  monitor are expected t o  be included in this system. 

Highly s e n s i t i v e  Ge(Li) 
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TRA Water Recycle and P o l l u t i o n  Control 

A long-term (several yea r s )  p r o j e c t  is planned t o  d r a s t i c a l l y  
reduce the amount and r a d i o a c t i v i t y  l e v e l  of l i q u i d  e f f l u e n t s  
r e l eased  t o  the environment. 
i s  scheduled f o r  completion in December 1977. 
and sampling c a p a b i l i t i e s  w i l l  be improved by providing d i r e c t  
xaeasurement and continuous propor t iona l  sampling of wastes 
r e l eased  t o  the  TRA l eaching  pond. In the pas t  f lows have been 
estimated based on pump capac i t i e s .  ATR canal w a t e r  w i l l  be 
recycled t o  eliminate an annual low-level r a d i o a c t i v e  d ischarge  
of over 26 mi l l i on  ga l lons  of waste water t o  the leaching  pond. 
Intermediate- level  l i q u i d  w a s t e  s t o r a g e  capac i ty  w i l l  be 
increased  by approximately 100,000 ga l lons  t o  handle the  higher  
volume of these wastes generated by the va r ious  environmental 
p o l l u t i o n  measures. 
t ranspor ted  t o  the ICPP f o r  volume reduct ion  (evaporat ion) ,  
c a l c i n a t i o n ,  and s t o r a g e  as ca l c ined  s o l i d  r a d i o a c t i v e  w a s t e .  
Scheduled f o r  completion in October 1978 is the i n s t a l l a t i o n  of 
deminera l izers  on ATR low-level r ad ioac t ive  waste streams which 
w i l l  e f f e c t  an order  of magnitude reduct ion i n  re leased  a c t i v i t y .  

Phase I of the three-phase p r o j e c t  
Waste monitoring 

In te rmedia te - leve l  w a s t e s  wi l l  be 

Phase 2 of this p r o j e c t ,  scheduled f o r  completion in  1982, w i l l  
p rovide  f o r  r ecyc le  of ATR primary coolant  systems w a t e r  through 
the  gland seals e l imina t ing  a low-level r a d i o a c t i v e  d ischarge  
t o  the leaching  pond of about 17.5 mi l l i on  ga l lons /y r .  
Engineering T e s t  Reactor (ETR) canal w a t e r  w i l l  a l s o  be re- 
cycled t o  eliminate a 10 mi l l i on  ga l lon /y r  d i scharge  of 
contaminated (low-level) water t o  the leaching  pond. Deminer- 
a l i z e r s  and f i l t e r s  on ETR low-level r a d i o a c t i v e  w a s t e  streams 
w i l l  r e s u l t  in a reduct ion of discharged r a d i o a c t i v i t y .  
e x i s t i n g  cold w a s t e  d i sposa l  w e l l  is t o  be  rep laced  by a 
s u r f a c e  pond t o  eliminate a d i r e c t  d i scharge  of some 400 
mi l l i on  ga l lons /y r  of heated (above a q u i f e r  temperature) 
and t r e a t e d  water d i r e c t l y  t o  the a q u i f e r  (mostly cool ing 
tower blowdown) 

The 

Phase 3, which is  still i n  t h e  preconceptual s t a g e  of planning, 
would, by about 1984, e s s e n t i a l l y  e l imina te  a l l  r a d i o a c t i v e  
l i q u i d  waste d ischarges  t o  the environment by t o t a l  r ecyc le  of 
low-level l i q u i d  wastes. 

5. U l t i m a t e  Disposal  Research and Development Program 

Research and development i s  being funded a t  INEL t o  determine u l t ima te  
waste d i sposa l  methods. The present  i d e n t i f i e d  r e sea rch  p r o j e c t s  inc lude  
t h e  following. 
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A. Fluid Bed Calcination and Post Treatment of 
Commercial High-Level Wastes 

This program consists of technology development leading to the further 
conversion of calcined waste to a highly stable waste form. Included in 
the program are development studies to evaluate and demonstrate the 
application of fluidized-bed technology to post calcination treatment of 
commercial high-level wastes. Simulated wastes will be used. The work 
will require design, fabrication, and cold-testing of plant-scale proto- 
type equipment. The program has been ongoing since 1974. 

B. Long-Term Management of ICPP High-Level Wastes 

This program will result in the design of a system to retrieve calcined 
solid wastes from interim storage at ICPP and to convert them to more 
stable solid forms. Under investigation are (1) methods to separate 
actinides from retrieved high-level calcined wastes, (2) pelletization 
of the wastes for improved onsite storage, and (3 )  vitrification for 
safer transport and repository storage. The program has been underway 
since 1974. 

C. Molten Salt Combustor 

A demonstration plant will be established at INEL to determine the 
feasibility of reducing the volume of extremely low radioactive (beta- 
gamma) solid wastes with the use of a molten salt combustor. Performance 
testing will be accomplished during 1978 using low-level wastes generated 
at INEL. Some followup research and development effort, relating to the 
potential use of this combustor for alpha contaminated wastes, will also 
be initiated. 

D. Transuranic Waste Management 

Approximately 2 million ft3 of transuranic wastes were buried at 
INEL from 1954 through November of 1970. 
most suitable methods of handling this waste; from retrieval through 
processing to storage pending shipment to a federal repository. 
will be performed and included in appropriate documents describing 
alternative options, retrieval options, and environmental consequences. 

This program will define the 

Studies 
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6 .  P r o j e c t i o n s  of Future  Wastes 

Any attempt t o  p r e d i c t  future waste generatfon a t  IN= involves  a 
number of u n c e r t a i n t i e s  and assumptions. Tn this s e c t f o n ,  p r o j e c t i o n s  
through 1981 are made us ing  volumes of waste from 1971 through 1976 as 
a base. 
is  c u r r e n t l y  a n t i c i p a t e d  except as  out l ined.  Should s i t u a t i o n s  arise 
leading t o  s u b s t a n t i a l  changes, environmental assessments w f l l  be pre- 
pared. 

No major change i n  waste generat ion,  e f t h e r  increase o r  decrease,  

The o v e r a l l  philosophy of the waste management program at  INEL is t o  
reduce t h e  environmental impact from r a d i o a c t i v e  waste as much as is 
reasonably achievable.  
implemented. 
n i f i c a n t  manner. 

Planned programs i n  each p l a n t  area are being 
These can a f f e c t  each type of waste generat ion i n  a s ig-  

A d i scuss ion  of each is provided below. 

A* Airborne Wastes 

Based upon cu r ren t  programmatic expectat ion,  i t  is p ro jec t ed  t h a t  
a decrease i n  a i rbo rne  p a r t i c u l a t e  r a d i o a c t i v e  waste w i l l  occur i n  the 
near fu tu re .  
be a t  ICPP, which p resen t ly  accounts f o r  20% t o  30% of the volume of air- 
borne r ad ioac t ive  releases a t  INEL. The Atmospheric P r o t e c t i o n  System 
(described i n  Sect ion II.A.3.a) reduces p a r t i c u l a t e  releases from t h i s  
f a c i l i t y  by an est imated f a c t o r  of 50 t o  100. 
reduce t h e  krypton-85, t h e  major r ad io i so tope ,  r e l eased  from f u e l  process- 
ing. P resen t  releases do nonetheless  m e e t  cu r r en t  s tandards.  EPA has 
proposed s tandards app l i cab le  t o  processing of commercial spen t  f u e l  
which, i f  adopted by ERDA, would r e q u i r e  r a t h e r  d r a s t i c  reduct ions i n  
ICPP releases and would r e q u i r e  i n s t a l l a t i o n  of an e f f i c i e n t  system f o r  
t rapping and s t o r i n g  krypton-85. P ro jec t ed  krypton-85 releases through 
FY 1981 are as fol lows,  assuming no more s t r ic t  release standards apply: 

The major element t h a t  w i l l  account f o r  t h i s  decrease w i l l  

However, i t  w i l l  no t  

FY-77 FY-78 FY-79 FY- 80 FY-8 1 

99,000 c i  10,000 c i  44,000 c i  35,000 c i  82,000 C i  

Other f a c i l i t i e s  a t  INEL have p l ans  f o r  decreasing a i rbo rne  par t icu-  
l a te  emissions during the next few years .  However, a d d i t i o n a l  i nc reases  
may r e s u l t  from new programs. One such program is  t h e  proposed Sa fe ty  
Research Experiment F a c i l i t i e s  (SAREF) Pro jec t .  This f a c i l i t y ,  proposed 
f o r  cons t ruc t ion  nea r  EBR-11, is  scheduled f o r  ope ra t ion  by the end of 
CY-1982. 
r eac to r .  A d r a f t  environmental s ta tement  (ERDA-1552-D) has been w r i t t e n  
f o r  t h e  f a c i l i t y .  
are mainly a i rbo rne  e f f l u e n t s  and approximately 3,000 Curies/year would 
be r e l eased  t o  t h e  atmosphere. 

The SAREF p r o j e c t  is  i n  support  of t h e  l iquid-metal  fast-breeder 

The p ro jec t ed  r a d i o a c t i v e  wastes from this f a c i l i t y  
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Taking t h e  above v a r i a b l e s  i n t o  considerat ion,  i t  i s  a n t i c i p a t e d  
that only a 1 t o  3% decrease p e r  y e a r  might be  expected i n  t o t a l  wer- 
a l l  a i rbo rne  contaminants r e l eased  t o  the atmosphere a t  INEL due t o  the 
f a c t  that krypton-85 is the major a i rbo rne  contaminant. 

B. Liquids 

A s  with a i rbo rne  releases, there are some u n c e r t a i n t i e s  encountered 
i n  p r o j e c t i n g  f u t u r e  releases of low-level w a s t e  l i q u i d s  t o  t h e  environ- 
ment, Nonetheless, planned major improvements are expected t o  reduce 
l i q u i d  w a s t e  releases. A t  the T e s t  Reactor Area (TRA), a mul t imi l l i on  
d o l l a r  phased program has begun t o  reduce the volumes, as w e l l  as the 
rad ioac t ive  contents  of low-level w a s t e  l i q u i d s ,  now discharged t o  t h e  
environment via  seepage ponds. Since TRA and ICPP together  are t h e  
major producers (> 99%) of low-level r a d i o a c t i v e  l i q u i d s  discharged t o  
t h e  environment, t hese  T U  improvements w i l l  have a major e f f e c t  on 
t o t a l  INEL releases. 

A t  t h e  end of t h e  second phase of th is  TRA waste water r ecyc le  
program, volume reduct ion by a f a c t o r  of a t  least 10 i s  expected and a 
reduct ion by a f a c t o r  of about 34 is  a n t i c i p a t e d  f o r  r a d i o a c t i v e  con- 
t e n t s .  The second p h a s e i s  expected t o  be  completed i n  about three 
years.  
e l imina te  l i q u i d  waste discharges t o  t h e  seepage ponds a t  TRA. 

The t h i r d  phase of t h e  program now envisioned would completely 

Based upon t h e  assumptions t h a t  t h e  TRA r ecyc le  program w i l l  m e e t  
o r  exceed design performance, an o v e r a l l  volume reduct ion i n  l i q u i d  
wastes discharged t o  t h e  environment a t  INEL can b e  p ro jec t ed  by. 1983. 
This  reduct ion amounts t o  about 5% p e r  year averaged over the period. 
A r e l a t i v e l y  l a r g e r  r educ t ion  i s  expected over the early years of t h i s  
per iod wi th  smaller annual decreases  expected as f i n a l  p a r t s  of the TRA 
recyc le  program are i n s t a l l e d .  
r ad io i so tope  r e l eased  t o  e s s e n t i a l l y  zero concentration. 

The program is expected t o  reduce the 

There are c u r r e n t l y  no p l ans  t o  reduce t h e  volumes of l i q u i d  waste 
discharged a t  ICPP. 
ERDA s tandards f o r  release t o  uncontrol led areas. 

The r a d i o a c t i v e  l i q u i d  discharged t o  the w e l l  m e e t s  

C. So l id s  

Although volume reduct ion programs are i n  progress  o r  i n  design 
s t a g e s  (e.g. ,  Molten S a l t  Combustion F a c i l i t y ) ,  t h e  volume of s o l i d s  
disposed w i l l  show an i n c r e a s e  during the period,  should programs now 
planned be completed. The major reason f o r  p r o j e c t i n g  increased s o l i d  
waste volumes are t h e  p l ans  f o r  decontaminating and decommissionfng 
(D&D) a number of deac t iva t ed  fac i l i t i es .  These fac i l i t i es  include 
many n o t e d . i n  Sect ion II.A.12 of t he  statement.  
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A t  ICPP the calcination of high-level liquid w a s t e s  w i l l  produce 
(UL increasingly larger inventory of calcined s o l i d s  as the liquid 
inventory is decreased. 
inventory is decreasing by operations of the waste-calcining facility. 

The chart below shows how liquid w a 8 t e  
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3 
I f  the D&D programs progress  as c u r r e n t l y  planned, oyer 500,000 f t  

This is nea r ly  10% of 

The challenge of 

of s o l i d  waste w i l l  r e q u i r e  s t o r a g e  o r  d i sposa l .  
the volume of a l l  s o l i d  r a d i o a c t i v e  waste handled a t  the Radioactive 
Waste Management Complex s ince its incep t ion  i n  1952. 
reducing this expected l a r g e  volume of s o l i d  waste is expected t o  pro- 
duce some improvements i n  D&D ope ra t ing  procedures. Nevertheless, the  
amounts of waste from D&D w i l l  obviously be much g r e a t e r  than p resen t  
annual rates of d i s p o s a l  of s o l i d s .  

About a 20% inc rease  i n  volume of s o l i d  wastes handled over t h e  
per iod can be expected as a r e s u l t  of t h e  D&D a c t i v i t y .  However, 
assuming s u p e r i o r  volume reduct ion techniques can be developed, t h e  
inc rease  could conceivably be held as low as 5 t o  lo%,  based p r i n c i p a l l y  
upon the  success fu l  u t i l i z a t i o n  of the 'Molten S a l t  Combustor by 1980. 

With r e s p e c t  t o  s o l i d  t r a n s u r a n i c  w a s t e  s t o r e d  a t  t h e  RWMC, i t  i s  
p ro jec t ed  that t h e  volume of t h i s  waste handled over t h e  per iod w i l l  
remain r e l a t i v e l y  constant.  

7. Major Expansion and Upgrading P r o j e c t s  

A. F l u o r i n e l  and Storage F a c i l i t y  

A major new f a c i l i t y  is  proposed f o r  t h e  ICPP s i t e ' a n d  i s  cu r ren t ly  
under design. The f a c i l i t y  w i l l  provide new f u e l  handling and s to rage  
f a c i l i t i e s  and a new headend system f o r  reprocessing a v a r i e t y  of irra- 
d i a t e d  nuclear  f u e l s  which cannot be processed with e x i s t i n g  equipment, 
and those f u e l s  p r e s e n t l y  being processed by t h e  e x i s t i n g  zirconium and 
t h e  e x i s t i n g  zirconium headend system. The f a c i l i t y  w i l l  be capable of 
receiving,  and s t o r i n g  f o r  up t o  10 y e a r s ,  f u e l s  contained i n  t h e  e x i s t -  
i ng  s t o r a g e  f a c i l i t y  and those f u e l s  expected t o  be received during the  
following 20 years .  The f a c i l i t y  w i l l  be capable of d i s so lv ing  some of 
t h e  p re sen t ly  s t o r e d  f u e l s  and most of t h e  f u e l s  expected t o  be received 
i n  t h e  f u t u r e .  
systems . The remaining f u e l s  w i l l  be  dissolved by e x i s t i n g  headend 

The f u e l  s t o r a g e  f a c i l i t y  w i l l  provide s to rage  and f u e l  element prep- 
a r a t i o n  c a p a b i l i t i e s  inmediately adjacent  t o  t h e  f u e l  d i s s o l u t i o n  area. 
The t r a n s f e r  of f u e l  elements from t h e  s to rage  pool t o  t h e  f u e l  c u t t i n g  
and p repa ra t ion  area and thence t o  t h e  F l u o r i n e l  headend w i l l  occur along 
sh ie lded ,  control led-airf low paths .  This t r a n s f e r  method w i l l  g r e a t l y  
reduce t h e  p o t e n t i a l  spread of r a d i o a c t i v i t y  during t h e  t r a n s f e r  of f u e l  
from s t o r a g e  t o  processing. 

The s t o r a g e  p o r t i o n  of the f a c i l i t y  w i l l  provide approximately 1,800 
f u e l  s t o r a g e  pos i t i ons .  
25-year-old s t o r a g e  f a c i l i t y  (CPP-6031, which has  inadequate cask and 
f u e l  receiving c a p a b i l i t i e s  and a h i s t o r y  of i nc reas ing  personnel exposure, 
contamination c o n t r o l  problems, and maintenance e f f o r t .  

This s t o r a g e  area w i l l  r ep l ace  t h e  e x i s t i n g  

The f a c i l i t y  v e n t i l a t i o n  and f i l t r a t i o n  system w i l l  g r e a t l y  reduce 
t h e  p o t e n t i a l  f o r  occupational exposure t o  contamination compared t o  t h e  
p re sen t  f u e l  s t o r a g e  f a c i l i t y  (CPP-603) which is n o t  equipped with a 
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v e n t i l a t i o n  system. The continuous a i r f l o w  provided by the new f a c i l i t y ’ s  
v e n t i l a t i o n  and f i l t r a t i o n  system wl l l  remove a i rbo rne  r a d i o a c t i v e  mate- 
rials from the bu i ld ing  and enviromnent and prevent contamination buildup. 

The pool water  chemistry con t ro l  system w i l l  a l s o  reduce p o t e n t i a l  
The CPP-603 water 

T h i s  buildup has  c rea t ed  a p o t e n t i a l  

personnel exposure compared t o  the p resen t  f a c t l i t y .  
chemistry con t ro l  system, due t o  varfous problems, has allowed buildup 
of r ad io i so topes  i n  t h e  pool water. 
d i r e c t  dose problem as w e l l  as a p o t e n t i a l  a i rbo rne  contamination problem. 
The new f a c i l i t y ’ s  water chemistry c o n t r o l  system w i l l  be  a system of 
p a r a l l e l  pumps, f i l t e r s ,  and ion  exchangers designed t o  provide a pool 
water turnover ra te  f o r  a l l  poo l s  of about once every two days. The 
system w i l l  be designed t o  maintain t o t a l  b e t a  a c t i v i t y  i n  t h e  pools 
a t  v 1 nanocurie/ml. 

The F l u o r i n e l  d i s s o l u t i o n  po r t ion  of t h e  f a c i l i t y  w i l l  provide a 
new headend d i s s o l u t i o n  system. 
(60-7OoC) acids .  
of t h e  f u e l ,  t h e  product w i l l  be a i r l i f t e d  with n i t rogen  o r  j e t t e d  with 
steam t o  complexing tanks.  A l l  s o l u t i o n s  co l l ec t ed  i n  t h e  complexing 
tank w i l l  be chemically adjusted with aluminum n i t r a t e  t o  improve 
s t a b i l i t y ,  t o  complex f l u o r i d e  and t o  improve sepa ra t ion  during solvent  
ex t r ac t ion .  The complexing tank s o l u t i o n s  w i l l  then be  heated t o  about 
8OoC, us ing a closed loop system, u n t i l  samples i n d i c a t e  t h a t  d i s s o l u t i o n  
of uranium i s  complete. 
product l i q u i d  by f i l t r a t i o n .  The f i l t e r e d  product l i q u i d  w i l l  be 
t r a n s f e r r e d  t o  an e x i s t i n g  so lven t  e x t r a c t i o n  system i n  which t h e  
uranium w i l l  be separated and p u r i f i e d .  For t h e  F l u o r i n e l  f u e l s ,  t h e  
e x t r a c t i o n  processes  use t r i b u t y l  phosphate (TBP) and Hexone (Methyl 
I sobu ty l  Ketone) as t h e  so lven t s  t o  recover g r e a t e r  than 99.9% of the  
uranium i n  t h e  aqueous feeds.  

The f u e l  w i l l  be dissolved wi th  hot  
Following removal of t he  f u e l  cladding and d i s s o l u t i o n  

Undissolved s o l i d s  w i l l  be removed from the 

The f a c i l i t y  w i l l  be loca t ed  i n s i d e  t h e  security-fenced ICPP area. 
It w i l l  enclose approximately 7,800 sq m i  of f l o o r  area. 
w i l l  be divided i n t o  t h e  following func t iona l  areas: 

The f a c i l i t y  

1. 

2. 

3. 

4. 

A t ruck ,  r a i l c a r ,  and s t r a d d l e  carrier receiving bay t h a t  w i l l  
funct ion as an a i r l o c k ,  t o  prevent d i s tu rb ing  the  v e n t i l a t i o n  
and contamination c o n t r o l  i n  t h e  main f a c i l i t y ,  during v e h i c l e  
e n t r y  and e x i t .  

A cask r ece iv ing  and decontamination area where v e h i c l e s  can 
be posi t ioned f o r  cask t r a n s f e r .  
w i l1”be  separated from the  rest of t h i s  area by p a r t i t i o n s  and 
d i r e c t e d  a i r f l o w  t o  provide contamination control .  

A sh i e lded  f u e l  unloading pool f o r  underwater remote cask loading/ 
unloading, remote f u e l  i n spec t ion ,  remote canning of any f u e l  
found t o  be leaking,  and t r a n s f e r  t o  t h e  s to rage  basin via a 
t r a n s f e r  canal.  

The cask decontamination area 

A f u e l  s t o r a g e  pool area, containing several sepa ra t e  s t a i n l e s s -  
s t ee l - l i ned  concrete  pools.  
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5 .  A f u e l  c u t t i n g  and p repa ra t ion  area, where f u e l  can be receiyed from 
s to rage ,  poss ib ly  c u t  o r  otherwise prepared f o r  processing,  and 
s t o r e d  under water unt i l  t r a n s f e r  t o  the 'Pluorinel  o r  o t h e r  headend. 
A sh ie lded  underwater t r a n s f e r  passage w i l l  connect this area t o  t h e  
d i s s o l v e r  charging cave. Tuel  element cooling w i l l  no t  be  necessary 
during d ry  t r a n s f e r ,  s i n c e  the decay heat content will be l o w  as a 
r e s u l t  of the long cooling pe r iod  be fo re  processing. 

6 .  The F l u o r i n e l  process  ce l l ,  ho t  ce l l  and process  make-up (PM) areas. 
Fuel elements wil l  be t r a n s f e r r e d  from t h e  f u e l  c u t t i n g  and prepara- 
t i o n  area, through t h e  ho t  c e l l  and i n t o  t h e  d i s s o l v e r s  located i n  
t h e  process  cel l .  Chemicals necessary f o r  t h e  d i s s o l u t i o n  w i l l  be 
f ed  i n t o  t h e  process  c e l l  from tanks loca ted  i n  t h e  PM Area. 
h o t  c e l l  and process ce l l  w i l l  be  sh i e lded  such that r a d i a t i o n  doses 
o u t s i d e  t h e  cel ls  w i l l  be as low as reasonably achievable.  

The 

7. Operating areas, including c o n t r o l  rooms and observation c o r r i d o r ,  
w i l l  be provided f o r  the c o n t r o l  and observat ion of a l l  unloading, 
loading,  and t r a n s f e r  of f u e l  elements, and f o r  t h e  monitoring and 
r egu la t ion  of a l l  con t ro l l ed  f a c i l i t y  parameters. 

8. Areas f o r  o f f i c e s ,  s t o r a g e ,  restrooms, heat ing and v e n t i l a t i o n ,  and 
emergency power generat ion.  

The f a c i l i t y  w i l l  be capable of receiving casks by t ruck  and s t r a d d l e  
carr ier ,  and w i l l  be constructed t o  provide f o r  f u t u r e  a d d i t i o n  of rail-  
c a r  receiving c a p a b i l i t y .  The casks w i l l  be  t r a n s f e r r e d  t o  and from t h e  
v e h i c l e s  and posi t ioned t o  allow t h e  under water loading/unloading of 
f u e l  i n  t h e  f u e l  handling and t r a n s f e r  cel l .  The f u e l  w i l l  be inspected,  
canned i f  necessary,  cut  i f  required,  and s t o r e d  u n t i l  i t s  t r a n s f e r  t o  t h e  
processtng ce l l .  The f u e l  s t o r a g e  area w i l l  contain f u e l  s to rage  pools 
with f u e l  s t o r a g e  racks f o r  underwater f u e l  s to rage ,  a containment build- 
i ng  t o  enclose t h e  f u e l  s t o r a g e  and handling areas, a water chemistry con- 
t r o l  system, heat  exchangers t o  cool t h e  bas in  water, and f u e l  handling 
equipment . 

The e f f l u e n t  treatment system f o r  t h e  f a c i l i t y  w i l l  be designed and 
operated t o  a s su re  t h a t  a l l  releases t o  t h e  environment w i l l  comply w i t h  
the  gu ide l ines  of ERDA Manual Chapter 0524. 
t h e  va r ious  p o t e n t i a l l y  contaminated areas of t h e  f a c i l i t y  w i l l  be f i l t e r e d  
through p r e - f i l t e r s  and m u l t i p l e  high-eff ic iency p a r t i c u l a t e  air  (HEPA) 
f i l t e r s  p r i o r  t o  i t s  release t o  t h e  atmosphere through a new 50-meter- 
high f a c i l i t y  s t ack .  The o v e r a l l  e f f e c t  of t h e  v e n t i l a t i o n  and f i l t r a -  
t i o n  system w i l l  be a r duct ion i n  p a r t i c u l a t e  e f f l u e n t  concentrat ions by 
a f a c t o r  of a t  least 10 relative t o  concentrat ions without t h e  system 
and a reduct ion i n  p a x s i c u l a t e  concentrat ions at t h e  s i t e  boundary by a 
f a c t o r  of a t  least 10 relative t o  i n i t i a l  in-plant concentrations.  
Liquid wastes w i l l  be  contained and t r a n s f e r r e d  t o  t h e  appropr i a t e  exist- 
ing  waste handling system. Confinement and sa fe ty - r e l a t ed  systems w i l l  
be designed t o  ensure t h a t  releases r e s u l t i n g  from design b a s i s  accidents  
are w e l l  w i t h i n  the limits s p e c i f i e d  i n  10 CFR 100. 

V e n t i l a t i o n  exhaust a i r  from 
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The b e n e f i c i a l  and adverse *acts on the environment from construc- 
t i o n ,  opera t ion ,  and s i te  r e s t o r a t i o n  ate descr ibed below. 

(a) Cons t ruc thn .  The cons t ruc t ion  of the f a c i l i t y  w i l l  r equ i r e  
excavation, grading,  and o t h e r  earth-moving opera t ions  within t h e  present  
ICPP boundary. 
s h o r t  per iods  of time, but should have no long-term e f f e c t  on o r  of f  the 
site. The i n s t a l l a t i o n  of such roads and walkways as are necessary w i l l  
no t  appreciably i n c r e a s e  the  t o t a l  paved area a t  ICPP. 

These activit ies ~311 create some dus t  and no i se  f o r  

No rad ioac t ive  d i r t  w i l l  be  encountered dur ing  excavat ion at t h e  
bui ld ing  s i te .  
encountered during excavat ion of t renches f o r  p ipes  connecting t h e  f a c i l i t y  
t o  e x i s t i n g  ICPP systems. To ta l  amounts of low-level r ad ioac t ive  d i r t  
which may be encountered w i l l  no t  exceed a few cubic  meters. 
encountered, low-level r ad ioac t ive  d i r t  w i l l  be handled by the  e x i s t i n g  
ICPP s o l i d  waste management system, and w i l l  be t r a n s f e r r e d  t o  the INEL 
Radioact ive Waste Management Complex f o r  dfsposa l .  

Minor amounts of low-level r ad ioac t ive  d i r t  may be 

I f  

Since the  bui ld ing  w i l l  be loca ted  i n s i d e  t h e  ICPP s e c u r i t y  fence,  
t he re  w i l l  be no w i l d l i f e  d i sp laced  as a r e s u l t  of cont ruc t ion  of t he  
f a c i l i t y  . 

There w i l l  be a permanent commitment of cons t ruc t ion  m a t e r i a l  such 
as concre te ,  s t e e l ,  and o t h e r  s t r u c t u r a l  materials. 

(b) Operation. The probable environmental impacts from the  opera- 
t i o n  of t he  f a c i l i t y  are discussed below. 
c l a r i t y ,  i n t o  F luo r ine l  e f f l u e n t s ,  s t o r a g e  f a c i l i t y  e f f l u e n t s ,  and over- 
a l l  f a c i l i t y  environmental impacts o the r  than e f f l u e n t s .  

The impacts are divided,  f o r  

(1) F l u o r i n e l  E f f luen t s .  Since t h e  t o t a l  throughput rate 
through t h e  F luo r ine l  headend w i l l  be  h igher  and the f u e l  element cooling - - 

times s h o r t e r  a t  t he  t i m e  of d i s s o l u t i o n ,  p a r t i c u l a r l y  i n  the  mid-l980's, 
than t h e  major i ty  of f u e l s  processed i n  recent  yea r s ,  t h e  t o t a l  radio- 
a c t i v i t y  i n  t h e  process  w i l l  increase .  Radioact ive l i q u i d s  and s o l i d s  
w i l l  be processed by e x i s t i n g  ICPP waste handling systems and w i l l  not  
be re leased  t o  the  environment. Airborne releases w i l l  be through the  
f a c i l i t y  off-gas and v e n t i l a t i o n  and f i l t r a t i o n  systems. 
f i l t e r s  and mul t ip le -s tage  HEPA f i l t e r s  w i l l  r e s u l t  i n  reduced releases 
of p a r t i c u l a t e  r ad ioac t ive  material compared t o  p re sen t  releases. 
releases of noble  gases ,  1-129, and H-3 w i l l ,  due t o  t h e  increased through- 
put  rate, be h igher  than p resen t  releases. 

The use  of pre- 

Annual 

The p o t e n t i a l  impact on t he  environment of r ad ioac t ive  a i rborne ,  
l i q u i d  and s o l i d  e f f l u e n t s  r e s u l t i n g  from the  ?pera t ion  of t he  F luo r ine l  
process  w i l l  be  n e g l i g i b l e  i n  the v i c i n i t y  of t h e  ICPP and beyond. 
e f f l u e n t s  are discussed below. . 

These 

3 ( i )  Airborne. 85Kr and H comprise >99.99X of t h e  radio- 
a c t i v i t y  which w i l l  be re leased  t o  t h e  environment. 
process  design w i l l  i nco rpora t e  a p a r t i c u l a t e  removal system t o  a s su re  
t h a t  p a r t i c u l a t e  removal system t o  a s su re  t h a t  p a r t i c u l a t e  q u a n t i t i e s  

The F luo r ine l  headend 
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r e l eased  t o  the environment are no t  increased. The f a c i l i t y  v e n t i l a t i o n  
and f i l t r a t i o n  system w i l l  further reduce p a r t i c u l a t e  releases t o  t h e  
environment. 

Table E-6 compares ca l cu la t ed  'Fluorinel  process  a i rbo rne  releases 
of i so topes  of i n t e r e s t  f o r  1982 through 1987 with a c t u a l  ICPP t o t a l  
releases f o r  1974 through 1976 (S. S. White, INEL Radioactive Waste 
Management Information f o r  1976, IDO-1OOO55, 76(1976). Iodine-129 values  
are p ro jec t ed ,  based on the  concentrat ion of t h a t  nuc l ide  i n  t h e  f u e l  a t  
d i s s o l u t i o n  t i m e s  and assume t h a t  a l l  t h i s  gas will be  r e l eased  e i t h e r  
during d i s s o l u t i o n  o r  subsequent ca l c ina t ion .  
p ro j ec t ed ,  based on t h e  concentrat ion of t h e s e  nuc l ides  i n  t h e  f u e l  a t  
d i s s o l u t i o n  t i m e ,  ynd assume a release f r a c t i o n  from the  F l u o r i n e l  
process  of 1 x 10- 
f a c i l i t y  v e n t i l a t i o q  and f i l t r a t i o n  system p r e - f i l t e r s  and mul t ip l e  
HEPA f i l t e r s )  of 10 . Conce r a t i o n s  of a l l  o t h e r  radioisotopes a t  
t h e  INEL boundary a r e 7 3  x 10 
ERDAM 0524 RCG'S f o r  uncontrol led areas. 

P a r t i c u l a t e  values  are 

and a p a r t i c u l a t e  DF (through F l u o r i n e l  headend and 

-fS Y C i / m l  and are, the re fo re ,  w e l l  below 

12gI The average s i z e  boundary concentrat ions f o r  85Kr,  3H and Y 

i n  percent of ERDAM 0524 uncontrol led area RCG's ,  f o r  1974 and 1984 
( t h e  p ro jec t ed  peak throughput yea r  f o r  t h e  F l u o r i n e l  process) are 
given i n  Table E-7. The 1984 values  l i s t e d  i n  Table E-7 were ca l cu la t ed  
assuming (1) t h e  F l u o r i n e l  procesf3sperates  f o r  200 days p e r  year  a t  i t s  
design d i s s o l u t i o n  ra te  of 6.7 Kg U p e r  day; (2) f u e l  element dissolved 
i s  the  design b a s i s  f u e l  element (DBFE); (3) t h e  DBFR has been out  of 
t he  r e a c t o r  f o r  one yea r ;  ( 4 4  r ad io i so tope  release f r a c t i o n s  ( t o  off-  
gas system) are 1.0 f o r  X e ,  
(5) v e n t i l a t i o n  s stem decontamination f a c t o r s  of 1.0 f o r  H ,  Rn, K r ,  
Xe, and I ,  and 10 f o r  p a r t i c u l a t e s ;  (6) release occurs a t  a constant 
rate over t h e  200 day "processi tg  3ear"; (7) s t a c k  discharge t o t a l  f o r  
200 day operat ion i s  8.16 x 10 
t a l l  f a c i l i t y  s t a c k ;  (9) t he  d i s t a n c e  t o  t h e  INEL boundary i s  1.3 x 10 
meters; and (1) average s i t e  meteorological  condi t ions exist wi th  a 
r e s u l t a n t  atmospheric d i l u t i o n  f a c t o r  a t  t he  s i t e  boundary of 2.16 x 10 
I so topes  not  l i s t e d  i n  Table 2 ( including a l l  i so top3s  of plutonium) 
have concentrat ions a t  the  INEL boundary o f < 3  x 10 percent  of 
ERDAM 0524 uncontrol led area RCG'S. These c a l c u l a t i o n s  assume the  com- 
p l e t e  release of krypton and xenon gases ,  although a po r t ion  of these 
gases w i l l  be recovered a t  t h e  Idaho Rare Gas P lan t .  

H ,  and I,  and 0.001 f o r  p a r t i S u l a t e s ;  

Y 

cm ; (8) discharge i s  through t h e  50-mtter- 

-5 . 
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TABLE E-8 

BOUNDARY CONCENTRATION COMPARISON 
1974 ICPP ACTUAL VS 1984 'FLUORINEL ESTIMATED 

X of ERDAM 0524 Uncontrolled Area RCG 

19 84 - 1974 

0.5 2 

Nuclide - 
85Kr 

3H Neg l ig ib l e  0.1 

12gI Neg l ig ib l e  0.08 

For 1984, t h i s  would r e s u l t  i n  an estimated annual whole-body dose 
commitment t o  an i n d i v i d u a l  a t  t h e  n e a r e s t  p o i n t  on the s i t e  boundary of 
0.6 man-rem/year from operat ion of t h e  F l u o r i n e l  process ,  which is  
0.12% of the  ERDAM 0524 Radiat ion P r o t e c t i o n  Standard f o r  i nd iv idua l s  
i n  uncontrolled areas and is  equivalent  t o  about 0.4% of t h e  annual 
exposure one would receive from t h e  n a t u r a l  r a d i o a c t i v i t y  background a t  
INEL. Thus, the a n t i c i p a t e d  F l u o r i n e l  process a i rbo rne  r e l e a s e s  are 
expected t o  have a n e g l i g i b l e  e f f e c t  on t h e  environment. 

( i i )  Liquid. Releases of l i q u i d s  from the  F luo r ine l  
headend w i l l  be t o  e x i s t i n g  ICPP l i q u i d  waste management systems o r  
t o  t h e  ICPP Solvent Ex t rac t ion  System. 

Liquid wastes from r i n s i n g  and decontamination operat ions w i l l  be 
t r a n s f e r r e d  t o  t h e  ICPP process  equipment w a s t e  (PEW) system. These 
intermediate- level  wastes w i l l  be  s t o r e d  i n  t h e  PEW system s to rage  tanks 
u n t i l  processed through t h e  PEW evaporator.  Concentrated PEW evaporator 
bottoms w i l l  be t r a n s f e r r e d  t o  the  ICPP tank farm and processed as high- 
level  waste. Evaporator overheads condensate w i l l  normally be passed 
through an ion-exchange system, monitored f o r  r a d i o a c t i v i t y  and sampled 
f o r  chemical content ,  and discharged t o  t h e  d i sposa l  w e l l  along with the  
ICPP s e r v i c e  w a s t e .  

The F l u o r i n e l  headend product,  containing a l l  t h e  f u e l  element radio- 
i s o t o p e  inventory except t h a t  r e l eased  as a i rbo rne  e f f l u e n t ,  w i l l  be t rans-  
f e r r e d  t o  t h e  e x i s t i n g  ICPP so lven t  e x t r a c t i o n  system. The solvent  extrac- 
t i o n  system w i l l  d ischarge t h e  high-level waste, as f i r s t - c y c l e  r a f f i n a t e ,  
t o  t h e  tank farm. This high-level waste w i l l  be  held i n  the  high-level 
waste tanks u n t i l  i t  is t r a n s f e r r e d  t o  t h e  New Waste Calcining F a c i l i t y  
(NWCF) f o r  s o l i d i f i c a t i o n  and s to rage .  The high-level waste system, with 
t h e  a d d i t i o n  of t h e  NWCF p r i o r  t o  F l u o r i n e l  process  operat ion,  w i l l  have 
s u f f i c i e n t  capaci ty  t o  handle t h e  l i q u i d  waste generated by the  F luo r ine l  
process.  Airborne releases t o  t h e  environment r e s u l t i n g  from NWCF opera- 
t i o n ,  including c a l c i n a t i o n  of F l u o r i n e l  process high-level w a s t e ,  w i l l  
r e s u l t  i n  maximum concentrat ions a t  t h e  s i te  boundary of 0.2% of ERDAM 0524 
uncontrol led area R C G ' s ,  w i th  a r e s u l t a n t  annual whole body dose of 0.003 
man-rem. These releases are considered t o  be  environmentally i n s i g n i f i c a n t  
(NWCF Environmental Statement, WASH-1531 (June 1974)). 
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The only l i q u i d  waste from t h e  F l u o r i n e l  headend that w i l l  be d i s .  
charged d i r e c t l y  t o  the environment t s  the PEW overheads condensate. 
This  l i q u i d  i s  monitored f o r  r a d i o a c t i v i t y  and sampled f o r  chemical con- 
t e n t  p r i o r  t o  discharge t o  i n s u r e  i t  does no t  contain r a d i o a c t i v e  o r  
chemical contamination. The service waste discharge,  of which PEW 
overheads condensate i s  a p a r t ,  occurs at ambient temperature and, 
t h e r e f o r e ,  has no thermal impact on the environment. Thus, t h e r e  w i l l  be  
no impact on t h e  environment from F l u o r i n e l  headend l i q u i d  waste. 

(iii) Solids .  Operation of the 'Fluorinel process  w i l l  
r e s u l t  i n  increased production of two types of r ad ioac t ive  s o l i d s .  
(1) The process  w i l l  f i l ter  undissolved s o l i d s  from t h e  d i s s o l v e r  
product l i q u i d s .  These s o l i d s  w i l l  contain a p o r t i o n  of t h e  f u e l  ele- 
ment i s o t o p i c  spectrum, including t r ansu ran ic  waste. The annual volume 
of t r ansu ran ic  s o l i d  waste is estimated t o  be less than one cubic 
meter. 
and placed i n  a sh ie lded  30-gallon drum. 
a sh i e lded  t r a n s f e r  cask and t r a n s f e r r e d  t o  t h e  INEL Radioactive Waste 
Management Complex (RWMC) f o r  s t o r a g e  with o the r  t r a n s u r a n i c  waste 
u n t i l  permanent d i s p o s i t i o n  can be made. (2) Spent f u e l  hangers,  
used t o  lower f u e l  elements i n t o  t h e  d i s s o l v e r ,  w i l l  a l s o  c o n s t i t u t e  
a d d i t i o n a l  wastes, The hangers w i l l  be decontaminated as f a r  as 
p r a c t i c a l ,  cut  as necessary,  packaged, and t r a n s f e r r e d  t o  t h e  INEL RWMC. 
The annual volume of f u e l  hanger s o l i d s  is est imated t o  be  less than 
one cubic meter. 

This waste w i l l  be deposi ted i n  " f i l t e r e d  s o l i d s "  con ta ine r s  
The drum w i l l  be  placed i n  

Production of o t h e r  r a d i o a c t i v e  s o l i d s  is  not  expected t o  exceed that 
of t h e  cu r ren t  zirconium headend. 
t i o n  r e q u i r e s  equipment and materials t h a t  w i l l  last longer than equip- 
ment and materials i n  t h e  p re sen t  headend, which r e s u l t s  i n  fewer radio- 
a c t i v e  components being removed from t h e  process.  Generation of r o u t i n e  
r ad ioac t ive  s o l i d  waste (metal sc raps ,  spent  f i l t e rs ,  contaminated rags,  
paper, t r a s h ,  etc.) normally disposed of t o  the INEL RWMC w i l l  not  be  
measurably increased by t h e  operat ion of t h e  F l u o r i n e l  process  over t h a t  
produced by e x i s t i n g  processes ,  

The use of remote maintenance and opera- 

Nonradiological s o l i d  waste associated- w i th  t h e  F l u o r i n e l  process 
w i l l  be the  same as f o r  o the r  chemical processing operat ions.  
ma jo r i ty  of t h i s  waste c o n s i s t s  of shipping con ta ine r s  of va r ious  types,  
used cleaning materials, broken and expended t o o l s  and c lo th ing  i tems,  and 
o t h e r  similar materials. These items w i l l  be used i n  nonradiat ion areas 
o r  disposed of i n  t h e  I N E L  San i t a ry  L a n d f i l l ,  as appropriate .  Since t h e  
F l u o r i n e l  headend w i l l  r ep l ace  t h e  zirconium headend, t h e  t o t a l  annual 
amount of nonradioact ive s o l i d  waste generated by ICPP is not  expected t o  
increase.  

The 

(2) Fuel  Storage Ef f luen t s .  The f u e l  s t o r a g e  f a c i l i t y  w i l l  
no t  release measurable amounts of r a d i o a c t i v i t y  t o  t h e  environment during 
r o u t i n e  operation. 
the canning of any elements as necessary w i l l  preclude the release of 
measurable amounts of r a d i o a c t i v i t y  during normal operat ions.  

Underwater s t o r a g e  and handling of f u e l  elements and 

E-36 



The p o t e n t i a l  impact on t h e  environment of r ad ioac t ive  a i rborne ,  
l i q u i d ,  or s o l i d  e f f l u e n t s  r e s u l t i n g  from the operat ion of the f u e l  
s to rage  f a c i l i t y  w i l l  be neg l ig ib l e .  
the following subsect ions.  

These e f f l u e n t s  are discussed i n  

(i) Airborne. Normal a i rborne  releases from the  f a c i l i -  
t y  w i l l  be  l i m i t e d  t o  r ad ioac t ive  noble gases and some radio iodine  which 
may be released from t h e  s to red  elements, o r  which may be released dur- 
ing underwater c u t t i n g  operat ions.  
w i l l  be a t  concent ra t ions ,  a t  the INEL boundary, not  g rea t e r  than 
3 x 
Airborne r ad ioac t ive  m a t e r i a l s  released t o  the  bui ld ing  atmosphere from 
the  pool water w i l l  be passed through p r e f i l t e r s  and mul t ip l e  HEPA 
f i l t e r s ,  p r i o r  t o  release t o  the  environment v i a  the  new 50-meter-stack. 

These releases, i f  they occur a t  a l l ,  

percent  of EDAM 0524 uncontrol led area limits (see Table E-8). 

TABLE E-9 
ANNUAL BOUNDARY CONCENTRATIONS AND DOSES RESULTING FROM RELEASES 

FROM THE FUEL STORAGE FACILITY DURING NORMAL OPERATION. 

Average Annual 'x, o f  ERDAM 0524 Anmra? Whole Body 
Boundary Concent ra t t i  on Uncontro l led Area Dose f r o m  Immersion ( c )  

Nucl i d e (  a )  (uCi/ml)  RCG and I n h a l a t i o n  (mRein) 

3H 

85Kr 

lo6Ru 
lo6Rh 
12g1 

137cs 
238P" 

2 XIpu 

Z1l?" 

- 23gPu 

3E-13' b, 
8E-12 
2E-25 
65-26 
6E-26 
1E-19 
1E-20 
9E-29 
2E-29 
1E-29 
3E-27 

1.4E-4 
2.8E-3 
7E-13 
3E-14 
6E-14 
6E-7 
2E-9 
1E-13 
3E-14 
2E-14 
9E-12 

2.7E-4 
1.8E- 2 
1.2E-5 
1E-I5 
9E-16 

6E-9 
3E-9 
3.E-13 
3E-14- 
E-I4 
6E-I 4 

(a)Nuclides not  l i s t e d  have concentrat ions 4 2  x lo-'% of RCG. 

(b)3R-13 means 3 x 

(C)Calculated using appropr ia te  conversion f a c t o r s  l i s t e d  i n  A Methodolorn 
f o r  Calculat ing Radiat ion Doses from Radioac t iv i ty  Released t o  the  
Environment, ORNL-4992, O a k  Ridge Nat ional  Laboratory,  Oak Ridge, 
Tennessee (March 1976). 
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The est imated annual whole body dose t o  an ind iv idua l  at t€je nr- t 
po in t  o r  t h e  site boundary is  0.018 man-rem, which is 3.7 x 10- - 
of the ERDAM 0524 Radiat ion P r o t e c t i o n  Standard f o r  i n d i y i d u a l s  i n  
uncontrolled areas and is  equivalent  t o  about 0.01 percen t  of t h e  annual 
exposure one would receive from the n a t u r a l  r a d i o a c t i v i t y  background a t  
INEL. Thus, the a n t i c i p a t e d  f u e l  s t o r a g e  a i rbo rne  releases are expected 
t o  have a n e g l i g i b l e  e f f e c t  on the environment. 

p e i  

(ii) Liquids.  A l l  l i q u i d  releases from the  f a c i l i t y  w i l l  
be  t o  e x i s t i n g  ICPP l i q u i d  w a s t e  systems. 
nonradioact ive and r a d i o a c t i v e  l i q u i d  wastes. 

Releases w i l l  include bo th  

Nonradioactive l i q u i d  waste w i l l  i nc lude  sewage and service wastes. 
The sewage w i l l  be t r a n s f e r r e d  t o  the  e x i s t i n g  sewage treatment p l a n t  
(CPP-715). Service waste ( cons i s t ing  of steam condensate, cooling 
water, l i q u i d  from nonradioact ive d ra ins ,  and o t h e r  l i q u i d  waste with 
no r a d i o a c t i v e  contamination) w i l l  be t r a n s f e r r e d  t o  t h e  ICPP Service 
Waste System, monitored f o r  r a d i o a c t i v i t y  and sampled f o r  chemical com- 
p o s i t i o n ,  and discharged t o  the ground via the e x i s t i n g  d i sposa l  w e l l  
(CPP-304). 
diameter and p e n e t r a t e s  42.7 meters i n t o  t h e  aqu i f e r .  Service waste is  
discharged a t  ambient temperature and, t h e r e f o r e ,  has  no thermal impact 
on t h e  environment. 

The d i s p o s a l  w e l l  is 182.3 meters deep and 25.4 cm i n  

Radioact ively contaminated l i q u i d  waste wil l  be t r a n s f e r r e d  through 
double-walled piping t o  a hold tank f o r  monitoring. Vessel WL-104, 
adjacent  t o  CPP-641,.will receive this  l i q u i d ,  which w i l l  be  t r ans -  
f e r r e d  t o  t h e  waste evaporator ,  l oca t ed  a t  CPP-604, on a batch b a s i s .  

Radioact ively contaminated l i q u i d  wastes are concentrated and com- 
bined wi th  o t h e r  r a d i o a c t i v e  l i q u i d  wastes i n  underground s t o r a g e  tanks. 
These wastes are processed though t h e  waste c a l c i n e r ,  and the s o l i d s  
produced are placed i n  underground s t o r a g e  b i n s  contained i n  re inforced 
concrete v a u l t s  l oca t ed  w i t h i n  t h e  ICPP boundary. 

The only p o t e n t i a l  c h b i c a l  w a s t e  produced a t  t h e  s t o r a g e - f a c i l i t y  
w i l l  be very small  amounts of used cask decontamination so lu t ions .  These 
s o l u t i o n s  w i l l  be t r e a t e d  as r a d i o a c t i v e l y  contaminated l i q u i d  wastes and 
disposed of as previously discussed. 

The p resen t  ICPP l i q u i d  waste systems have s u f f i c i e n t  capac i ty  t o  
handle a l l  l i q u i d  releases from t h e  f u e l  s t o r a g e  f a c i l i t y .  

The impact of l i q u i d  waste discharge on t h e  environment w i l l  b e  
neg l ig ib l e .  

(iii) Solids .  Generation of r o u t i n e  r a d i o a c t i v e  s o l i d  
waste (metal sc raps ,  spend HEPA f i l t e r s ,  spent  i o n  exchange r e s i n ,  con- 
taminated r ags ,  pap.er, trash, etc.), normally disposed of t o  t h e  INEL 
Radioactive Waste Management Complex (RWMC) w i l l  n o t  be measurably 
increased by the ope ra t ion  of the f u e l  s t o r a g e  f a c i l i t y  over t h a t  pro- 
duced by e x i s t i n g  processes .  
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During construct ion,  some s o l i d  waste may be generated by the removal 
of abandoned underground piping o r  contaminated s o i l .  
decontaminated as necessary and packaged, and the s o i l  w i l l  be packaged, 
and t r a n s f e r r e d  t o  the RWMC. 
t u a l l y  be  removed during decommissioning of the ICPP and, t he re fo re ,  
are n o t  "addi t ional"  s o l i d  waste. 

Piping w i l l  be  

Piping and contaminated s o i l  would even- 

Generation of nonradioact ive s o l i d  w a s t e  wi l l  be t h e  same as f o r  
t he  p re sen t  f u e l  s t o r a g e  f a c i l i t y  (CPP-603). Since the new f a c i l i t y  
r ep laces  t h e  p re sen t  f a c i l i t y ,  the n e t  i nc rease  i n  the rate of genera- 
t i o n  of nonradiological  s o l i d  waste will be zero. 

(3) Overall F a c i l i t y .  Operation of t h e  f a c i l i t y  w i l l  r e q u i r e  
e lectr ical  energy, chemicals, and o t h e r  i tems normal t o  chemical process- 
i n g  and s t o r a g e  operat ions.  

The primary b e n e f i t  of operat393 of t h e  F luo r ine1  process  i s  the  
recovery of $377 m i l l i o n  worth of 
operat ion.  

U during t h e  f i r s t  e i g h t  years of 

The f u e l  s t o r a g e  f a c i l i t y  w i l l  provide b e n e f i c i a l  e f f e c t s  by 
se rv ing  as an improved s t o r a g e  area. 

B. U t i l i t i e s  Replacement and Expansion, ICPP, Idaho 

This p r o j e c t  provides f o r  t h e  replacement of aging and de te r io ra t ed  
u t i l i t i e s  (e lectr ical ,  water, e t c . )  and expansion of e x i s t i n g  u t i l i t y  
production and d i s t r i b u t i o n  systems and tunnels  t o  m e e t  p l a n t  operat ing 
requirements. Equipment included i n  these  systems are deepwell pumps, 
water demineral izers ,  emergency power generators ,  and e lectr ic1 t rans-  
formers and switchgear. 

The Idaho Chemical Processing P lan t  w a s  b u i l t  i n  1951 and has under- 
gone a series of expansions and modif icat ions.  The o r i g i n a l l y  i n s t a l l e d  
u t i l i t y  systems have d e t e r i o r a t e d ,  p a r t i c u l a r l y  where buried p ipe  and 
conduit are involved, t o  a po in t  t h a t  t h e  systems are unre l i ab le .  There 
i s  no s p a r e  capaci ty  t o  se rve  p l a n t  growth. 
t o  r ep lace  these  d e t e r i o r a t e d  systems and provide r e l i a b l e ,  e f f i c i e n t  
systems t o  serve a multipurpose f u e l  reprocessing p l an t .  When these  
u t i l i t i e s  are replaced,  added capac i ty  w i l l  be  b u i l t  i n t o  each system t o  
provide expansion f o r  planned p l a n t  requirements and nominal reserve 
capaci ty .  

This p r o j e c t  i s  necessary 

This p r o j e c t  w i l l  not  involve the  processing o r  handling of radio- 
active, explosive o r  t o x i c  materials. It w i l l  be designed t o  minimize 
occupat ional  or p u b l i c  h e a l t h  and s a f e t y  hazards with no determental  
effect on human, hea l th ,  s a f e t y  welfare, or w e l l  being. I t  w i l l  not 
degrade water, air o r  land resources ,  nor w i l l  i t  a f f e c t  eco log ica l  
systems. 
down systems, water t reatment  f ac i l i t i e s  and sewage d i sposa l  faci l i t ies .  
A f a c i l i t y  w i l l  be i n s t a l l e d  f o r  removing the contaminants from t h e  
chemical wastes and a e r a t i o n  u n i t s  w i l l  be  i n s t a l l e d  f o r  s a n i t a r y  
sewage treatment.  These w a s t e  treatment systems w 3 l l  m e e t  t h e  require- 
ments of Executive Order 11752. 

Water p o l l u t i o n  w i l l  be  generated from e x i s t i n g  b o i l e r  blow- 
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C. Steam Generation, ICPP, INEL, Idaho 

This p r o j e c t  provides  f o r  t h e  design and t h e  eventual  cons t ruc t i ,  
of a coal-fired steam generat ion f a c i l i t y  t o  meet p l a n t  operat ing require-  
ments. The design shall  include: (a) f a c i l i t i e s  f o r  c o a l  r ece iv ing ,  
handling, and s to rage ;  (b) coal-f i red b o i l e r s ;  (c) water t reatment;  
(d) p o l l u t i o n  c o n t r o l  equipment; and (e) a bu i ld ing  t o  house t h e  necessary 
equipment. 
a maximum of 172,500 l b s / h r .  

The t o t a l  f a c i l i t y  s h a l l  be designed t o  produce steam up to 

The Idaho Chemical Processing P l a n t  was b u i l t  i n  1951 and has under- 
gone a series of expansions and modif icat ions.  Some of t he  i n s t a l l e d  
steam generat ion equipment has d e t e r i o r a t e d  t o  a p o i n t  t h a t  t h e  equip- 
ment i s  un re l i ab le .  There is no s p a r e  capac i ty  t o  serve p l a n t  growth. 
This p r o j e c t  i s  necessary t o  provide f o r  t h e  design of a new steam 
generat ion f a c i l i t y  which w i l l  r ep l ace ,  i n  p a r t ,  the e x i s t i n g  o i l - f i r e d  
equipment with coal-f i red equipment and w i l l  provide added capac i ty  t o  
provide expansion f o r  planned p l a n t  requirements and normal r e se rve  
capacity.  

This p r o j e c t  w i l l  n o t  involve the processing or handling of radio- 
a c t i v e ,  explosive o r  t o x i c  materials. 
occupat ional  o r  pub l i c  h e a l t h  and s a f e t y  hazards w i t h  no determental  
e f f e c t  on human, h e a l t h ,  s a f e t y  welfare ,  o r  w e l l  being. It w i l l  no t  
degrade water, a i r  o r  land resources ,  nor w i l l  i t  affect ecological  
systems. 
p o l l u t i o n  w i l l  be held t o  a minimum with p o l l u t i o n  con t ro l  equipment ta- 
be i n s t a l l e d  as p a r t  of t h i s  p r o j e c t .  
from b o i l e r  blowdown and water t reatment  systems. A f a c i l i t y  w i l l  be 
i n s t a l l e d  f o r  removing t h e  contaminants from t h e s e  wastes. The waste 
treatment systems will meet the requirements of Executive Order 11752. 

It w i l l  be designed t o  minimize 

Air p o l l u t i o n  w i l l  be generated from t h e  b o i l e r  exhaust,  but  

Water p o l l u t i o n  w i l l  be  generat  

D. Personnel P r o t e c t i o n  and Support F a c i l i t y ,  ICPP, INEL, Idaho 

This p r o j e c t  provides f o r  modif icat ions t o  t h e  Idaho Chemical Process- 
i n g  P l a n t  (ICPP) f o r  r educ t ion  of r a d i a t i o n  exposure and upgrading of 
p l a n t  maintenance c a p a b i l i t y  and s a f e t y  of ope ra t ions  t o  a level consis- 
t e n t  w i th  ERDA and o t h e r  app l i cab le  s a f e t y  s tandards.  

The reduct ion of r a d i a t i o n  exposure w i l l  be accomplished p r i n c i p a l l y  
by (a )  modifying certain cell  hatches t o  permit  t e l e v i s i o n  viewing, remote- 
access f o r  i n spec t ion ,  r a d i a t i o n  surveys and decontamination; (b) modify- 
ing t h e  e x i s t i n g  sampling system i n  o rde r  t o  b e t t e r  contain t h e  contamina- 
t i o n  and provide s h i e l d i n g  f o r  r a d i a t i o n ;  and (c) r e l o c a t i n g  the c e n t r i -  
fuge which c l a r i f i e s  t h e  feed stream t o  t h e  f i r s t - c y c l e  so lven t  extrac- 
t i o n  system, from an opera t ing  area t o  a processing ce l l ,  and providing 
f o r  semiremote decontamination i n  the event of f a i l u r e .  

Other modif icat ions which w i l l  be made t o  reduce r a d i a t i o n  exposure 
and decrease r a d i o a c t i v e  decontamination are e l e c t r o l y t i c  cel l  upgrade, 
lining ce l l  en t r ances  wi th  s t a i n l e s s  steel ,  remote HEPA f i l t e r  monitor- 
i ng ,  vessel modif icat ion,  and improved sampler vent system' 

E-40 



The upgrading of p l a n t  maintenance c a p a b i l i t y  and s a f e t y  w i l l  be  
accomplished by cons t ruc t ing  a new bu i ld ing  having approximately 50,000 
square f e e t  ( including 15,000 square feet on mezzanine f l o o r )  of f l o o r  
space. 

The proposed bu i ld ing  w i l l  be  loca t ed  w i t h i n  the perimeter of t h e  
ICPP and w i l l  r e q u i r e  no s i g n i f i c a n t  improvements t o  land. 
such as e l e c t r i c i t y ,  water, steam, and sewage d i sposa l  w i l l  be provided 
by connection t o  e x i s t i n g  systems. 

Ut i l i t i e s  

Renovationed space used f o r  e x i s t i n g  maintenance funct ions w i l l  be  
used f o r  a p i l o t  p l a n t  o f f i c e .  

The purpose of t h i s  p r o j e c t  is t o  reduce r a d i a t i o n  exposure t o  
personnel a t  t h e  ICPP by upgrading f a c i l i t i e s  i n  the main processing 
bu i ld ing  (Building CPP 601), and t o  provide s u f f i c i e n t  s a f e  working 
space f o r  expanding maintenance act ivi t ies .  

The ICPP has been i n  ope ra t ion  f o r  more than 2 0  years and i s  
designed f o r  d i r e c t  (vs. remote) maintenance, d i c t a t i n g  t h a t  process 
equipment and working areas be thoroughly decontaminated before  main- 
tenance, d i c t a t i n g  t h a t  process  equipment and working areas be  thoroughly 
decontaminated before  maintenance and in spec t ion  work can be undertaken. 

T o t a l  r a d i a t i o n  exposures a t  t h e  ICPP have doubled during t h e  p a s t  
The i n c r e a s e ,  which without remedial a c t i o n  can be expected two years .  

t o  continue, is  a t t r i b u t a b l e  t o  inc reas ing  maintenance requirements i n  
an aging p l a n t ,  and t o  inc reas ing  ope ra t iona l  requirements r e s u l t i n g  from 
an expanding program. 
will lower personnel r a d i a t i o n  exposures t o  comply with ERDA Manual 
Chapter 9524 (dated A p r i l  8, 1975), which s p e c i f i e s  a reduct ion i n  
permissible  s k i n  exposure from 30 rem/year t o . 1 5  rem/year, and reduce 
t o t a l  ICPP r a d i a t i o n  exposures by about h a l f  of cu r ren t  levels (down t o  
kl 150-200 man-rem) . 

The remedial a c t i o n s  proposed i n  t h i s  p r o j e c t  
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